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[ABSTRACT] 
[OBJECT] 

To provide conpounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)allcyl-lH-imidazo(4,5-c]quinoline-4- 
amine derivative represented by general formula (I) : 




(I) 



wherein R* is a group COR'', SO^JrV, NR"r", etc., R* and r' are 
hydrogen atoms or alJcyl groups; R* is a hydrogen atom, alJcyl 
group, etc.; r' is a hydrogen atom or alkyl group; r' is a 
hydrogen atom, alkyl group, etc.;-'R^ is a hydroxyl group, alkyl 
group or alkoxy group; R* and r' are hydrogen atoms or alkyl 
groups; r" is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, alkanesulfonyl, group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented l>y CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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CLAIMS 



der J;*'' l-'«ul'«tituted aryl,allcyl-lH-inddazopyridi„e-4-a»i„e 
derivative represented by the following general formula (i, : 




11) 



Tc<n^.\L ^oup represented by cor', so^V, conrV, nk"r" 
or C(R ,=NOH or a hydroxyl group or cyano group; R^ an. are 
the san,e or different and represent hydrogen atoms or lower 
alkyl groups; R represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen aton^; r' represents a 

lower alkyl group, lower alkoxy group or halogen atom; 

group, R and R are the same or different and represent hydr^en 

lower alkyl group, benzyl -^roup, lower alkanesulfonyl group, 
llZ T"^" substituted or unsubstituted carLoyl 

group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" . 

IZllTl I r"""'" ^'^^ " --^resents an 

a^^Ln . " "P«-"ts an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds^ 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OP THE INVENTION 

Iec7hniral vintr, »f Tmr ri H i nn 

The present invention relates to a novel 1- (substituted 
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aryl)al]cyl-lH-iiiddazopyridine-4-amine derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior ftrr 

Con^)ounds with a lH-iinidazopyridine-4 -amine skeleton have 
been disclosed, . such as the conpounds with anti -viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488, including l-isobutyl-lH-imida2o[4, 5-c]quinoline-4-amine 
(common name: imiquimod) and l-(2-phenylethyl)-lH-imidazo[4,5- 
c]quinoline-4-aiiiine, but absolutely no lH-imidazopyridine-4- 
amine derivatives Jiave hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Problems t!Q be Solved hy tiht* TTivOT»--lnTi 

The aforementioned imiguimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4 (3H) -pyriifiidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, ^vbl. 23 , p. 237 (1980)] and 2,7- 
bis [ 2 - ( die thylamino ) e thoxy ] -9H- f luoren- 9 -one ( common name : 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc, and for cancer and other 
neoplastic diseases. 
Means for Solving hh^ PToV.1oTn^ 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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the Prtaary aiylalfcyl group ^rT^ "OMtic ring of 

»alt. thereof, h,ve " t . ^^^''''^l' 

m other «,rds t^. ""^'^'•"n Inductivlty. 




(I) 



the s«« or differennr' " °" ""^^ «' «e 

el.cxl group,, .' ZL^JTZT' '''"^^ - ^--^ 

trenched ,1,^1 gro^ of wo j^"''" "°" " ' °r 
substituted «ia IZ . ^ "™ "'^"='' be 

«oups. cycucliw' " "°" ""^"^^ lower aI.o:.x 

« represents a 

lower allc^l group, lo^er ■^w"''' " » ^^ogen .to.,, 

represent. . hydro:.,! Jc^ Wer'^al J 

'roup; and are the ial. orlift^t"T " '"^^ '"^ 

sterns or lo,«r allq-l groups- »» . represent hydrogen 

lo>«r ,a^, „oup or henz^l'group="?'rt: ' 

lower alkyl group, henzyl Ju, i^J^Z I' 

lower alkanoyl group. substituL/ »H«"«uIfonyl group. 

-oup, ,uh.utut«. L un^itit'tertr""':""'' -"^^ 

substituted or unaubstitutedtir '^"'=«'«^l »roup or 
represents a hydrogen atr:r wX""' 

integer of 0-1. n represenf. T " represents an 

alkylene chain of 1-3 cl^' " °' ^'^^ ^ "presents an 

represented hy CH-CH- v " o''"!- 

ohain represented"^'cH-™""T.' " "™ " -''■"n 

^ -lotted lines are sin'^i T . ""^^ ""es 

- ^•--=oiogio.iiyr::t::r 
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• [Preferred Mode of the Invention] 

As examples of lower alkyl groups represented by R», r% r», 
R r R , R', H*, r", r" or r" in general formula (l) above there 
may be mentioned methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, etc., as examples of linear or 
• branched alkyl groups of 1-10 carbon atoms represented by R* 
there may be mentioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, 
neopentyl, n-hexyl, n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy, ethoxy, n- 
propoxy, isoprqpojw, n-butoxy. isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc., and as exanples of halogen atoms which may be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoxy groups 
represented by R* and r' there may be mentioned methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as exanqples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groups represented by r" there may be 
mentioned methanesulfonyl, propa^esulfonyl, butanesulfonyl, etc., 
and as lower alkanoyl grbups represented by there may be 
mentioned acetyl, propicnyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted benzenesulfonyl group represented by R" there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. 

The confounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

-As exaaqples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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well as mineral acid .salts of h^^^^ui • 

acid, hydroicdic add nTt:rll ^^i"^' hydrobrondc 

acid, etc. and orotic 3^1'! / 

fu^ric acid, citLc acL o^t: ILT'^^''''' ^'^'^ 
methanesulfonic acid n , /^^^^ *'=^'^' acid. 

above according to the lnv..n^^ . general formula (i) 

species and their ^r^T^lZsTt ''"^ "^'^^"^ ^^^^^ 
invention. ^ encon^^assed by the present 

Also, the compounds represented by general fo«n. 1 , 

•==ept<0>l. .alts «ist in a„y desir.d 01,,^,,^;. , 
depending on the production conditions or tZ 
a.=ir.a hydrat... „d thee. orvst^lT^ I ^ " 
«la as fixtures t^r.!; C'l^talline for™, and hydrates, as 
Invention. «.co,np,ssed by the pr.s«,t 

i^^T^^^^ZTr^-' .substituted aryI,aI^l-iH- 

^ Z^^TZ ' the inv«.,tion there -ay 

Phar^cologlny at , Kr ' "-'^^ 

inventiri^noTr^it:: tT::.,:"" 

cLin:u"::::.^:i::°*'^^'*--^'"'-"--»«'---i^aaro,..s-. 

i'!!/" ""°^"°"''^l'P''"'l'll«thyll -2-n-prort,l-lH- 
amaaro(4.5-cJquinoiine-4-ani„, P W IH 

--:ui-:^r::n~^^^^^ 

") '-'=-"-«-"ino,thyl,phenyUethyli-2-ethoxy«thyl-iB- 



ioiidazo [4 , 5-c ] quinoline-4 -amine 

{ 8 ) 1- [ 2 - [ 4- ( l-aminoe thyl ) phenyl J ethyl ] -6 . 7 , 8 , 9 - te trahydro-lH- 
imidazo [4 , 5-c] qulnollne-4 -amine 

(9) l-[2-[4-{l-aininoethyl)phenyl]ethyl]-6,7,8,9-tetrahydro-2- 
oiethyl-lH-iaddazo [4, 5-c] qulnoline-4-ainine 

(10) l-[2-[4- ( l-aminoetlyl ) phenyl ] e tl^l 1 -2 -et±yl- 6 ,7,8,9- 
tetrafaydro-lH-imldazo [4 , 5-c] quinoline-4-amine 

(11) 1- [2- [4- (l-aininoethyl)phenyl] ethyl] 76, 7 ,8, 9-tetrahydro-2-n 
propyl-lR-inidazo (4 , 5-c] quinoline-4-aniine 

(12) l-t2-t4-(l-aininoethyl)phenyl]ethyl]-2-n-bUtyl-6,7,8,9- 
tetralvdro-lH-imidazo [4 , S-c] quinoline-4-amlne 

(13 ) 1- [2- [4- (l-aminoethyDphenyl] ethyl] -2-cyclppropylmethyl- 
6,7,8, 9-tetrahydro-lH-iinidazo [4 , 5-c] quinoline-4-amine 

(14) 1- [2- [4- (l-aminoethyl) phenyl] ethyl] -2-ethoxymethyl-6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(15) l-t2-[4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-aniine 

(16) l-[2-[4-{ l-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8- tetrahydro-2 - 
methylcyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(17) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8- 
tetrahydrocyclopentalb] imidazo [4, 5-d]pyridine-4-amine 

(18) l-[2-(4- (l-aminoethyl ) phenyl ] ethyl ) -1 , 6 , 7 , 8- tetrahydro-2 -n- 
propylcyclopenta tb] imidazo [4 , 5-dJpyridine-4-amine 

(19) l-t2-[4-(l-aminoethyl)phenyl]ethyl)-2-n-butyl-l,6,7,8- 
tetrahydrbcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(20) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-cyclopropylmethyl- 
1,6,7, 8-tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-ainine 

(21) l-[2-t4- ( i-aminoethyl ) phenyl ] ethyl ] -2 -e thoxymethyl -1 ,6,7,8- 
tetrahydrocyclopenta {bj imidazo [4 , 5-d] pyridine-4-amine 

(22 ) 1- (2- [4- (l-aminoethyl) phenyl] ethyl] -1,6,7,8,9,10- 
hexahydrocyclohepta[b] imidazo [4, 5-d] pyridine-4-amine 

(23 ) 1- [2- [4- (l-aminoethyl ) phenyl] ethyl] -1 ,6,7,8,9, 10-hexahydro- 
2-methylcyclohepta[b] imidazo [4, 5-d]pyridine-4-amine 

(24) l-[2-t4- (l-aminoethyl) phenyl] ethyl ] -2-etliyl-l ,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 
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<25) l-r2-I4-(l-aininoethyl}phenylJethylJ-l,6 7 a 9 in k . 

yorocycioheptaCb] inada2oI4, 5-d]pyridine-4-ainine 
W,8,9,lo-hexahydrccycloheptafb]i»idazor4,5-d]pyri^^^^ 

(28) l-t2-r4-(l-andnoethyl,phenyl,ethyl],2-ethoxy»ethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] iMdazo [4 , 5-d]pyridine-4> 

amine 

(29, N- ,1- ,4-12- (4:a^no-lH-taiaazo[4. 5-=,«lnoUne-x- 
yllethyljphenyll.thylj actamide 

yl) ethyl] phenyl] ethyl] acetamide 

yl)etliyllph«vl]9thylj ac.tamide 

1 yl)«tliyHph.nyl).tliyl] acatamlde 

y"lt^iJ;h'"',';":°°^°"'""'"'"^'-'''-'"^^""-=-=>'"^-i--i- 

yl)ethyl]phenyl] ethyl] acetamide 

(34) N-U-r4-I2M4-ainino-2.cyclopropyl.ethyl-lH-i:nidazot4,5- 
c]quxnoUne-l.yl,ethyl]phenyl]ethyl] acetamide 

(35) N- tl- [2- (4-axnino.2-ethox^ethyl.lH-inddazo[4. 5- 
c]guinoline-l-yl,ethyl]phenyl]ethyl] acetamide 

(36, N-[l-t4-[2-(4-amino-6,7,8,9.tetrahydro-lH-imidazo[4,5- 
c]quxnoline-l-yl,ethyl]phenylIethyl] acetamide 

(37) N- f 1- E4- [2- (4-ainino-6, 7 , 8 , 9-tetrahydro.2-methyl-lH- 
xmdazo [4 , 5-c] quinoli„e-l-yl , ethyllphenyl ] ethyl ] acetamide 

(38) N-[l-[4-[2-(4-amino-2-ethyl-6,7,8,9-tetrahydro-lH- 
xmxdazo [4, 5-c] quinoline-l-yi, ethyl]phenyl] ethyl] acetamide 

(39) N-Il-[4-[2-(4-amino-6,7,8,9-tetrahydro-2-n-propyl-lH- 
amdazo[4,5-c]auinoli„e-l-yi)ethyl]phenyl]ethyl] acetamide 
(40, N-[l-[4-t2-(4-ami„o-2-n-butyl-6,7,8,9-tetrahydro-lH- 
xmdazor4,5-c]qul„oli„e-l-yi,ethyl]phenyl]ethyl) acetamide 

(41) N- ri- 14- [2- (4-amino-2-cyclopropylmethyl-6, 7 , 8 , 9-tetrahydro- 
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iH-lffllda20[4, 5-c]<iuinoliiie-l-yl)etliyl]phenyl]ethyll acetamide 

(42) N- [1- 14- 12- {4-ainino-2-ethoxymethyl-6,7 , 8, 9-tatrahydro-lH- 
imidazo 1 4 , 5-c] quiaoline-l-yl ) e tlyl ] phenyl ] etl?yl 1 acetamide 

(43) N- [1- [4- [2- (4-aiidno-l, 6,7, 8-tetrahydrocyclppenta[b] 
imidazo [4, 5-d]pyridin-l-yl)ethyl]phenyl]ethyl] acetamide 

(44) N-[l-[4-[2-(4-amino-l,6,7,8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-dlpyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(45) N- [1- [4- [2- (4-ainino-2-ethyl-l, 6, 7, 8- 
tetrahydrocyclopenta [b] iniidazo [4, 5-dlpyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(46) N- [1- [4- [2- {4-amino-l, 6, 7 , 8-tetrahydro-2-n- 
propylcyclopenta[b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(47 ) N- [1- [4- [2- (4-amino-2-n-butyl-l ,6,7,8--' 
tetrahydrocyclopenta [b] imidazo [4, 5-^d]pyridin-l-yl) 
ethyl ] phenyl ] ethyl J acetamide 

(48) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6, 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridin-l-yl ) 
ethyl] phenyl J ethyl] acetamide 

(49) N- [1- [4- [2- (4-amino-2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5rd]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(50 ) N- [1- [4- [2- (4-amino-l ,6,7,8,9, 10-hexahydrocyclohepta 
[b] imidazo [4 , 5~d] pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

( 51 ) N- tl- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(52) N-[l-[4-t2-(4-amino-2-ethyl-l,6,7,8,9,10- . 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(53 } N- [1- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2-n- 
propyl cyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(54) N-[l-[4-t2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
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etiiyljphenylj ethyl] acetamide 
(55) N- 11.14. 

yl)ethyl]phenyl]ethyl] acetamide 

(56, N-li-t4-f2.(4-andno-2-etho.y»ethyl-i e 7 s . 
hexahydrocycloHepta[bJiadda2or4THr ^' 
ethyl^p^enyl^ethyl, alet^L '-'^^^^"-^-^^ 

(57, ^-f2-r4-(andno«ethyl,phe„yij,^ : 
c]quinoline-4-ainine lH-imida2o[4, 5- 

(58, 1- 12- [4- (^nomethyl,pheayl] ethyl] -2.«ethyl-iH- • ■ . 
c J quxnoline-4-cunine 

^-"Jrx-x«-aaiadla2o[4,5- 

(59) l-t2-t4-(ainlnomethyl,phenyl]ethylJ.2-ethyl-lH i^is r. c 
c]quinoline-4 -amine ^="y-t-lH-aniidazot4,5- 

, :5-c J quxnoline-4 -amine 

(63, l-r2-[4-(aininomethyi;phenyl]ethvli o 
-ida2ot4.5-c].^inoli„e-4:LZ '^^"'■^'^°'^^^^^^-^«- 

(64, l-t2-[4-(aBdnon.ethyl,phenyl]ethyl,-6 7 8 9 t ^ . . 
xxnxdazo [4 . 5-c] qulnoline-4 -amine ^ ' ' ' ' ' ' ^ " tetrahydro-lH- 

(S5) l-r2-[4-(a»dno«ethyl,phe„yl]ethylJ-6 7 «... . 
-thyl-XH-i^.a.or4,5-c]^i„oUnL-^„e ' " ^^^"^^^^ 

(66, ^-f2-t4.(andnomethyl,phenyl]ethyl]-2-ethyl-6 7 8 9 
tetrahydro-lH-iinidazor4 5-,.i„ . • ^"YA b, 7,8,9- 

(67> 1 ro r. °^''°'*'5-«=J5Uinoline-4-ainine 

' ^-f2-[4-(aminomethyl,phenyl]ethyl]-6 7 8 9 i-o^ >, . 
Propyl-iH-i^dazof4,S-c,^i„oline-4-^ne ' " "^^^^ 

telri'"''"'"'""'''^'''^^^^"^^^«*^^^lJ-2-n-butyl-6 7 8 9 

6,7,^9-1;^^^^^^^^ 

(70, 1.(2 Ui T '""^"'°f''=-^^inoline-4-amine 
1 ^*~(3ininomethyl, phenyl lethvli 

/i^xienyij ethyl] -2-ethoxyinethyl-6, 7, 8, 9- 
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tetrahydro-lH-lmidazo [4 . 5-c] quinollne-4-ajnine 

(71) l-t2-[4-{aininomethyl)phenyl]ethyll-l,6,7,8- 
tetrahydrocyclopenta [b] Imidazo [4, 5-d]pyridine-4-amine 

(72 ) 1- [2- [4- (aminomethyl) phenyl] ethyl J -1, 6, 7, 8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-dlpyridine-4-ainine 

(73) l-[2-[4-(aininoinethyl)phenyl]ethylJ-2-ethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(74) l-[2-[4-( aminomethyl ) phenyl ] ethyl ] -1,6.1. 8 - 1 e trahydro-2 -r 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(75) l-[2-(4- (aminomethyl)phenyl] ethyl] -2-n-butyl-l, 6,7,8- 
tetrahydrocydopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(76) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-cyclppropylmethyl- 
1, 6, 7, 8 ^tetrahydrocydopenta [b] imidazo [ 4, 5-d]pyridine-4 -amine 

(77) 1- [2- [4- (aminomethyl ) phenyl] ethyl] -2 -ethoxymethyl-1, 6, 7, 8 
tetrahydrocydopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(78) l-[2-t4-(aminomethyl)phenyl]ethyl]-l, 6,7, 8, 9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(79) 1- [2- [4- (aminomethyl) phenyl] ethyl] -1, 6, 7, 8, 9, lO-hexahydro 
2-methylcyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(80) l-I2-[4-( aminomethyl ) phenyl ] ethyl ] -2-ethyl-l ,6,7,8,9,10- 
hexahydrocyclohepta- [b] imidazo [4 , 5-d]pyridine-4-amine 

(81) 1- [2- [4- (aminomethyl) phenyl] ethyl] -1, 6,7,8 , 9, 10-hexahydro 
2-n-propylcyclohepta [b] imidazo [4 ,'5-d]pyridine-4-amine 

(82) l-t2-(4-( aminomethyl ) phenyl ] ethyl ] -2-n-butyl-l ,6,7,8,9,10 
hexahydrocyclohepta [b] imidazo [4, 5-dlpyridine-4-amine 

(83 ) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10 -hexahydrocyclohepta [b] imidazo 14 , 5-dlpyridine-4- 
amine 

(84) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-ethoxymethyl- 
1,6,7,8,9, lO-hexalordrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(85) l-[2-(4-aminophenyl)ethyl]-lH-imidazo[4,5-c]q:uinoline-4- 
amine 

(86) 1 - [ 2 - ( 4 -aminophenyl ) ethyl ] -2 -me thyl -IH-imidazo [4,5- 
c] quinoline-4-amine 



- 11 - 



(87) l-r2-(4-ainln9plienyl)etliyl]-2-ethyl-lH-imida2oI4 5- 
c ] guinollne-4-ainlne 

(88) l-I2-{4-aainopheiiyl)ethyljl2-n-propyl-lH.lBida2or4 5- 
c] q:uinoline-4-ainine 

(89) l-[2-(4-aminoph«iyl)ethyl]-2-n-butyl-lH-ii»ida2o[4,5- ■ 
c ] quinol ine-4 -amine ' 

(90) l-t2-(4-andnophenyl)ethylI-2-cyclopropylmethyl-lH- 
imnaazo [ 4 , 5-c] (3uinoline-4-amine 

(91) l-[2-(4-aininophenyl)ethylj.2-ethoxymethyl-lH-ii„lda20[4 5- 

c] quinoline-4-aiiiine 

(92) l-I2-{4-aiiiinophenyl)ethyl]-6.7,8,9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(93) l-I2-(4-aminophenyl)ethyl]-6,7,8,9-tetrahydro-2-methyl.lH. 
imadazo [4 , 5-c] quinoline-4-aiiiine 

(94) l-I2-(4-amnophenyl)ethyl]-2-ethyl-6,7:8,9-tetrahydro-lH- 
imidazo [4 , 5-c] qiuinoline-4-ainine 

(95) 1- [2- (4-aininophenyl) ethyl] -6. 7. 8, 9-tetrahydro-2-n-propyl- 
iH-imidazo [4 , 5-c] quinoline-4-amine 

(96) 1- [2- (4-a«inophenyl)ethyl] -2-n-butyl-6, 7, 8, 9-tetrahydro-lH 
imidazo [4 . 5-c J quinoline-4-amine 

(97) l-[2-{4-aminophenyl)ethyii.2-cyclapropylmethyl-6,7,8.9- 
tetrahydro-lH-imidazo [4, 5-c] <iuin61ine.4 -amine 

(98) l-r2-{4-aminophenyl)ethyl]-^-ethoxymethyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(99) l-[2-(4-aminophenyl)ethyl]-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(100) l-[2-(4-aminophenyl)ethyl]-i,6,7,8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(101) . l-[2-(4-aininophenyl)ethyl]-2-ethyl-l, 6,7,8^ 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(102) l-t2-(4-aminophenyl)ethyl]-i,6,7,8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(103) l-t2-(4-aminophenyl)ethyl]-2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(104) 1- 12- (4-aminophenyl) ethyl] -2-cyclopropylmethyl-l, 6, 7 , 8- 
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tietrahydrocyclopenta [b] imidazo [4 , 5-dlpyridine-4 -amine 

(105) 1- [2- (4-aminQphenyl) ethyl] -2-etho;Qanethyl-l* 6. 7 . 8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(106) 1- [2- (4-aminpphenyl) ethyl] -1,6,7, 8, 9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(107) 1- [2- {4-aminophenyl) ethyl] -1,6, 7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-dlpyridine-4-amine 

(108) l-[2-(4-aminophenyl)ethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(109 ) 1- [2- (4-aminophenyl) ethyl] -1,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5 -d] pyridine -4 -amine 

(110) 1- [2- (4-aminophenyl) ethyl] -2 -n-butyl-1, 6, 7, 8, 9,10- 
hexahydrocyclohepta tb] imidazo [4 , 5-d]pyridine-4-amine 

(111) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4- 
amine 

( 112 ) 1- [2 - (4-aminophenyl ) ethyl ] -2-ethoxymethyl-l ,6,7,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(113 ) N- [4- [2- (4-amino-lH-imidazo [4 , 5-c] quinoline-1- 
yl) ethyl] phenyl] acetamide 

(114) N-[4-I2-{4-amino-2-methyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(115) N- [4- [2- (4-amino-2-ethyl-llf-imidazo[4, 5-c]quinoline-l- 
yl)ethyl]phenyl] acetamide 

(116) N- [4- [2- (4-amino-2-n-propyl-lH-imidazo [4 , 5-c] quinoline- 
yl) ethyl] phenyl] acetamide 

(117) N- [4- (2- (4-amino-2-n-butyl-lH-imidazo [4, 5-c]quinoline-l 
yl ) ethyl ] phenyl ] acetamide 

(118) N- [4- [2- (4-amino-2-cyclopropylmethyl-lH-imidazot4, 5 
c ] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(119) N-[4-[2-(4-amino-2-ethoxymethyl-lH-imidazo[4,5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(12 0 ) N- [4- [2- (4-amino-6 , 7,8, 9-tetrahydro-lH-imidazo [4, 5- 
c ] guinoline-l-yl ) ethyl ] phenyl ] acetamide 

(121) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazo[4,5- 
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c] quinoline-l-yl) ethyljphenyl] acetamide 

(122 ) N- [4- [2- (4-ainino-2-ethyl-6. 7 , 8 . 9-tetrahydro-lH- 
imidazo [4 , 5-c] qulnoline-1-yi ) ethyljphenyl J acetamide 

(123 ) N- [4- [2- (4-amino-6, 7,8, 9-tetrahydro-2-n-propyl-lH- 
imidazo[4,5-c]quinoline-l-yl)ethylJphenyl] acetamide 

(124) N- [4- [2- (4-amino-2-n-butyl-6, 7,8. 9-tetrahydro-lH- 
imidazo [4 , 5-c] qUinoline-l-yl) ethyl J phenyl] acetamide 

(125) N- [4- t2- (4-amino-2-cyclopropylmethirl-6, 7, 8 , 9-tetrahydro- 
lH-imidazo[4,5-c]quinoline-l-yl)ethyl]phenyl] acetamide 

(126) N- [4- [2- {4-amino-2-ethoxymethyl-6. 7 , 8, 9-tetrahydro-lH- 
imida2o[4,5-c]guinoline-l-yl)ethyl]phenyl] acetamide 

( 127 ) N- [4- [2 - (4-amino-l ,6,7, 8-te trahydrocyclopenta 
rb] imidazo [4 , 5-d]pyridin-l-yl) ethyljphenyl] acetamide 

(128) N- [4- [2- (4-amino-l, 6, 7, 8-tetrahydro-2-methylcyclopenta 
[bJimida2ot4, 5-d]pyridin-l-yl)ethyl]phenyl]" acetamide 

(129) N- [4- [2- {4-amino-2-ethyl-l, 6, 7, 8-tetrahydrocyclopenta 
lb] imidazo [4, 5-d]pyridin-l-yl) ethyl] phenyl] acetamide 

(130) N- [ 4- [ 2 - ( 4-amino-l ,6.7, 8 - te trahydro-2 -n-propylcyclopenta 
tb]imidazoC4,5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(131) N- [4- [2- (4-amino-2-n-butyl-l, 6,7, 8-tetrahydro-2- 

cyclopenta[bli«idazo[4,5-dJpyridin-l-yl)ethyl]phenyl] acetamide 

(132) N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyljphenyl] 
acetamide 

(133 ) N- [4- 12- (4-amino-2-ethoxymethyl-l, 6, 7 , 8- 

tetrahydrocyclopenta [b] imidazo [4 , S-dJpyridin-l-yl) ethyl JphenylJ 

acetamide 

(134) N-[4-[2-(4-amino-l,6,7,8,9,l0-hexahydrocyclohepta 
tb] imidazo ( 4 , 5-dJ pyridin-l-yl ) ethyl ] phenyl ] acetamide 

(135) N-t4-[2- (4-amino-l, 6, 7.8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4, 5-d]pyridin-l-yl ) ethyljphenyl] 
acetamide 

(136) N-[4-[2-(4-amino-2-ethyl-l,6,7,8,9.10- 

hexahydrocyclohepta tb] imidazo [4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 
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•(137) N- [4- [2 - {4-ainino-l, 6,7,8,9, lO-hexalQrdro-2-n- 
propylcyclohepta [b] Imidazo [4 , 5-d]pyridin-l-yl) etlvllphenyl] 
acetamide 

(138) N-[4-[2-(4-ainino-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [bl imidazo [4 , S-dlpyridin-l-yl ) ethyl J phenyl ] 
acetamide 

(139) N-[4-(2-(4-amiiio-2-cyclopropylmethyl-l,6,7,8,9,10- 
hexahydrocycloheptatbj imidazo [4, S-d]pyri^in-l-yl) ethyl]phenyl] 

acetamide 

(140) N-[4-[2-(4-amino-2-ethoxymethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-dlpyridin-l-yl) ethyl Jphenyl] 

acetamide 

(141) l-[2-[4-(methylataino)phenyl]ethyl]-lH-imidazo[4,5- 
c] quinoline-4 -amine 

(142) 2-methyl-l- [2- [4- (methyl amino) phenyl] ethyl] -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(143 ) 2-ethyl-l- [2- [4- (methylamino) phenyl] ethyl] -iH-imidazo [4,5- 
c]quinoline-4 -amine 

( 144 ) [2 - [4- (me thylamino) phenyl ] ethyl ] -2 -n-propyl-lH- 
imidazo [4, 5-c]quinoline-4-euiiine 

(145) 2-n-butyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH- 
imidazo [4, 5-c]quinoline-4-amine 

(146) 2 -cyclopropylme thyl-1 - [ 2 - [ 4 - (methylamino ) phenyl ] ethyl ] -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(147) 2-ethoxyinethyl-l- [2- [4- (methylamino) phenyl] ethyl ] -IH- 
imidazo [4 , 5-c] quinoline-4 -amine 

(148) 6,7 , 8, 9-tetrahydro-l- [2- [4- (methylamino ) phenyl] ethyl ] -IH- 
imidazo [ 4 , 5-c] quinoline-4-amine 

(149 ) 6,7 , 8, 9-tetrahydro-2-methyl-l- [2- [4- (methylamino) 
phenyl] ethyl] -IH-imidazo [4 , 5-c] quinoline-4 -amine 

(150) 2-ethyl-6, 7 , 8, 9-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] e thy 1 ] - IH- imi daz o [ 4 , 5 - c ] quinol ine- 4 -amine 

(151) 6,7 , 8, 9-tetrahydro-l- [2- [4- (methylamino) phenyl] ethyl] -2-n- 
propyl-lH-imidazo[4,5-c]guinoline-4-amine 

(152) 2-n-butyl-6, 7 , 8, 9-tetrahydro-l- [2- [4 - (methylamino) 
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phenyl] ethyl J -iH-imidazo [4 , 5-c Jquinollne-4-amiiie 

(153) 2-cyclopropylmethyl-6,7,8,9-tetrahydro-l-f2-t4- 
(methyW„o,phenylJethyl]-lH-i^dazo[4,5-cl<pxinollne-4-^^^ 

(154) 2-ethoxyinethyl-6,7,8.9-tetrahydro-l-[2-[4. 

(methylamino)phenyl]ethyl]-iH-unidazo[4,5-cIquinoli„e-4-amine 

(155) l'6'7.8-tetrahydro-l-[2-[4-(inethylaniino)phenyl] 
ethyl]cyclopentArb]iinidazo[4, 5-d]pyridine-4-aiRine 

(156) l'6.7,8-tetrahydro-2.methyl-i-[2-[4-(methylaniino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(157) 2-ethyl-l,6,7,8-tetrahydro-l-[2-[4-(inethylainino) 
phenyljethyl] cyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(158) 1.6,7,8-tetrahydro-l-r2-[4-(methylamino)phenylJ ethyl]-2- 
n-propylcyclopenta [b] Imidazo [4 , 5-d]pyridine-4-amine 

(159) 2-n-butyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
Phenyl] ethyl] cyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(160) 2-cyclopropylmethyl-l,6,7,8-tetrahydro-l-[2-[4- 
(methylaminophenyl] ethyl] cyclqpenta [b] imidazo [4, 5-d] pyridine-4 
amine 

(ISl) 2-ethoxymethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(162 ) 1,6,7,8,9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta fbrimidazo (4, 5-d]pyridine-4-amine 

(163) 1, 6,7, 8, 9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 
Phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(164 ) 2-ethyl.l, 6 ,7,8.9, 10-hexahydro-l- [2- [4- (methylamino) 
Phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d] pyridine-4 -amine 

(165) 1, 6, 7. 8, 9, 10-hexahydro-l- [2- [4- (methylamino) phenyl] 
ethyl] -2-n-propylcyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(166) 2-n-butyl-l, 6,7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
Phenyl ] ethyl ] cyclohepta [h] imidazo [4.5 -d] pyridine-4 -amine 

(167) 2-cyclopropylmethyl-l, 6, 7 , 8, 9, 10-hexahydro-l- [2- [4- 

(methylamiao)phenyl] ethyl] cyclohepta [b] imidazo [4 . 5-d] pyridine-4- 
amine 

(168) 2-ethoxymethyl-l ,6,7,8,9, 10-hexahydro-l- [2- [4 -methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 
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The novel 1- (substituted aryl)alkyl-lH-iinida2opyridine-4- 
amine derivatives represented by general formula (I) above 
according to the Invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078, which 
production process allows synthesis of compounds of general 
formula <1) wherein R* is a group represented by SOpjR'R*,- CONrV 
or NR"r" or a hydro^^yl group and r' is a hydrogen atom, of which 
r" is a lower alltyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group . 



(in ("0 (IV) 
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vherem R xs a group represented by SO^V, conrV or Nr" r- or 
a hydroxyl group, when R- is a hydrogen atom R- is a iZr 
alkanesulfonyl group, lower alkanoyl group, lower alWl Z 
a substituted or unsuhstituted benzene" iLyr^ou^^l^^^^^ ^3 
a lower al3cyl group or benzyl group is a low7r al^ ^o'p 
benzyl group, lower alkanesulfonyl group, lower alJcanoyl ^oup 
or -ubstxtu, , or unsubstituted benzenesulfonyl group L r\ 

Ld s^lid 1 represented by dotted 

and solid Ixnes are as defined above. • 

confounds represented by general formulas (ii) and (III, as 
starting n^terxals in the production process for the invention 
are known compounds or commercially available compounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p.726 (1975) and elsewhere. 

specifically, in Step 1 a compound represented by general 
formula (II, may be reacted in the presence' or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from O'C to the reflux temperature of the 
solvent, to obtain a compound of general formula (lii) . 

In Step 2. the compound of general formula (III, may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorinating agent, for example phosphorus oxychloride, thionyl 
chloride. Phosgene, oxalyl chlor^d^ or phosphorus pentachloride 
at from O'C to the reflux" temperature of the solvent, to obtain a 
con^jound of general formula (iv) . 

in Step 3, an amine represented by the following general 
formula (ix, 



(CHa)»-NHa 



(IX, 



Wherein r\ R^ R^ m. n and Y are as defined above, 
production processes for which are disclosed in Japanese 
unexamined Patent Publication No. 2-6461. No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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Vol.20, p.1212 (1977), etc., nay be reacted with a con5)ound of 
general formula <IV) in an inert solvent such as W,N- 
dimethylformainide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -10°C to the reflux tenperature of the solvent, 
to obtain a coit^jound of general formula (V) . 

In Step 4, the nitro group of the con^Dound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodixun borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a confound of general formula (VI) . 

In Step 5, the conqpound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general formula (X) 

R'c(OR), (X) 
wherein R represents a lower alkyl group and R^ is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from O^'C to 200*C, to 
obtain a compound of general formula (VII) (provided that when 
R*' of general formula (VT) is a SO^NHj group, R*' represents a 
group SOaN=C(OR)R* due to the reaction conditions). However, 
depending on the compound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(An:) and general formula (VII) which is represented by the 
following general formula (XI) 




(XI) 



wherein R, R**, r\ r\ r\ r\ m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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•in the presenc. or th. m^,„ce of m acid catalyst such 
tolu«,„ulfonic acid ani 1„ th. pr..««. or in t^^^^^^^ !! 
.nerc solvent such as ace.:uitiTc: 
toluene at from 0-C to 200-c to obtain a co^und of ,«,eral 
formula (VII). a«ieraj. 

(VI) «ay be reacted with a confound represented by the following 
general formula (XII) roxxowxng 

1"! 'in't^ °' "^"""'^ "^^^^ - - defined 

above, an the presence or in the absence of an acid catalyst 

such as p-toluenesulfonic acid and in the presence or in the 
absence of an inert solvent such as N,U.diinethylfonnamide 
acetonitrile or toluene at from O'C to 200-C to obtain a compound 
of general formula (VII) (provided that wh^n R*' of general 
formula (VI) is a hydroxyl group, R- represents a group OCOR*) 

As another alternative method, the compound of general 
formula (VI) may be reacted with a compound represented by the 
tollowing general formula (XIII) 

R*COOH (XIII) 
Wherein R is as defined above, in the presence or in the absence 
of an ac.d catalyst such as hydrochloric acid or sulfuric acid 
and xn the presence or in-the absence of an inert solvent such 
as N,N-dimethylformamide or methylene chloride at from O'C to 
200-C to obtain a compound of the following general formula (XIV) 



(xrv) 



wherexn R represents a group OGOR* when r'" of general formula 
(VI) .s a hydroxyl group, and in all other cases r", r', r', r« 
R , m n X and Y are as defined above, after which this compound 
-ay be treated with a chlorinating agent to obtain a compound of 

ZZL Chlorinating reaction, when R^ of 

the compound of general formula (XIV) is a hydrogen atom 



or a 
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linear or branched alJcyl group substituted with a lower alkoxy 
group, halogen atom or cyclic alkyl group, the compound of 
general formula (XTV) may be reacted directly with the 
chlorinating agent, and when R* of the conqpound of general 
formula (XIV) is a linear or branched alkyl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R* represents a linear or 
bramched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride at from C'C 
to the refliix tesperature of the solvent, to obtain a confound 
of general formula (VII) (provided that when of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the compound of general formula (VII } and phenol 
may be reacted with an alkali such as sodiuin hydroxide or 
potassium hydroxide in the presei>ce or in the absence of an 
inert solvent such as N,N-dimethylf ormamide or methylene 
chloride at from 0"C to 200^*0 to obtain a confound of general 
formula (VIII). 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O^'C to 200''C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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^ . (ID Bn 

CW" (I7I0 Bn 

wherein r" represents a lower alkyl group or benzyl group, and " 
R , R , R , R*, R*, m, n, X and y are as defined above. 

Specifically, in Step 8 a coinpound of general formula (V) 
obtained by the first form described above and a dibenzylamine 
or N-lower alkyl-N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N,N-dimethylformamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0"C to 
200''C to obtain a compound of general formula (XV) . 

In Step 9, the nitro froup of the compound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (xvi) . 

In Step 10, the compound of general formula (XVI) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the same manner as step 5 
above and under the same conditions, to obtain a- compound of 
general formula (XVIi) . 

In Step H, the compound of general formula (XVII) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a coii5)oiind of general foxmula (I)* 

As the third form of the production process there may be 
mentioned a process of producing a con?}ound of general fonnula 
(I) wherein r' is a group represented by NR"r" and is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a con5)ound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR"r" and R** is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isppropanol, n- 
butanol, sec-butanol, tert-butanol , etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfiiric acid or an alkali such as sodium hydroxide or potassitim 
hydroxide in a range from room tengperature to the reflux 
teniperature of the solvent. 

The fourth form of the production process relates to a 
production process for a coxnpound of general formula (I) wherein 
R* is a group represented by NR"r" and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a compound represented by the 
following general formula (XVIII) 



R 





(XVIII) 



where r" represents a lower alkyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and r\ r\ r\ 
R , m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) , 

As the fifth form of the production process there may be 
mentioned the following production process. 
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(m)- (ID X^'^NHR' 

wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfur atom, and r', r', r*, r», r», m. 
n, X and Y are as defined above. 

Specifically, in Step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating kgent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from 0"C to 200»C, 
to obtain a compound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alkylurethane and alkylisocyanate, and as exainples of 
thioureating agents there-may be mentioned thiourethane, 
alkyl thiourethane, allcylisothiocyanate, etc. 

As the sixth form of the production process there may be 
mentioned the following production process. 

f 

-(CH2)„. 




(S tep 13) ^l'"* V N-<r 



OPh 

(xni) 



(Step 14) 
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•wherein R% r\ r\ r\ m, n, X and T are as defined above. 

Specifically, in Step 13 a congpoixnd of general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from O'C to 200'C to obtain a 
compound represented by general formula (XXII } . As examples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the coi^pound of general formula (XXII) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 

B-^. step 15, 

cnv) 

wherein r" represents a lower alkyl group, and r', r', r\ r\ m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a compound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a compound represented by general foannula 

(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
confound represented by general formula (XXVI) . 
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tenparature to the reflux t«Z ' '™ ro™ 



voaxi 

f 

HO-N I 

wherein r" represents a lower aiVxri ^ j , . 

n. X and r are as aefineaX: ^' ' ' " ' " ' " 

-thca as step , : otiLTc"' 

general £oi«l. (XXIX, . by 

In step IS, the concound o( general forrmla (XXIX) and 
hydroxylamine hydrochloride are reacted i„ Z 
the absence of a base such 3^ T P"=ence or in 

potasslun carbonate e ^an: n r ''^^'^l"^- 
of an in.-f , presence or in the absence 

«. .nert solvent such as N,H-din>ethylfon»uaide. an alcohol 
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6uch as met±anol, ethanol, etc, or methylene chloride in a range 
from 0"C to 200'C, to obtain a conqpound represented by general 
fon&ula (XXX) . 

In Step 20, the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a compound represented by 
general formula* (XXXi) . As exanples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol^ etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the €Q>sence of ammonia water' or ammonia gas under tenperature 
conditions of from room tenperature to 200®C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective conponent a novel 
1- (substituted aryl)allcyl-lH-imidazopyridine-4 -amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptcJole salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^"produced by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc.), disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcitim, etc • ) , binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents '(magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating coit?)onents 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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.(dxst.lled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic aciLT 

sl21ll "^^"^^ glucose, glycerin, etc., and 

stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating con5,onents such as 
ointments, creams and tackifiers (white vaseline, macrogol, 
glycerxn, cotton fabric, etc.) 

The dosage of the compounds for patients under treatment 
wxll depend on the symptoms of the patients, but the daily 
dosage for adults is usually about O.I-IOOO mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

. [Exancples] 

The present invention will now be explained by way of 
reference exanples and examples which, however, are in no way 
intended to restrict the invention. 
Reference Exan^jle 1 

•2- [4- {methylamino)phenyl] ethylamine -hydrochloride 
( 1 ) N- ( 4 - ( cyancine thyl ) phenyl ] f ormamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at 50-C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide. aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanomethyl) phenyl 1 f ormamide 
(melting point: 103 . 0-105 . 0°C) . 

( 2 ) 2 - [ 4- (methylamino) phenyl ] ethylamine • hydrochloride 

TO a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrofuran, while stirring on ice. After heating the 
mixture to room temperature, a solution of 19.3 g of N- [4- 
(cyanomethyl)phenyl]formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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•Stirring at room teinperatxire for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrahydroftiran uras added dropwise. 
After adding 9.5 g of potassixim carbonate, the mixture was 
stirred at room temperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride ms added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light broim crystals with 
a melting point of 215. 0-220. 0**C. 
Elemental analysis: c;^Jti^'2KCL 
Calculated: C, 48.44; H, 7.23; 12.55 
Found: C, 48.39; 7.29; N, 12.59 

Reference Exanple 2 

2 - [4 - ( 2 -aminoethyl) phenyl] -2-methyl-l, 3-dioxolane 

(1) N-[2-[4-(2 -methyl -1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl ] 
tri f luoroacetamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethyl] 
tri f luoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid*lH,0 were added and 
the mixture was refluxed-^or 15 hours using a Dean Stark 
apparatus. After cooling the redaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
xinder reduced pressure to obtain 11.0 g of N- [2- [4- (2-methyl- 
1, 3 -dioxolan-2-yl) phenyl] ethyl] trif luoroacetamide (melting 
point: 72.0-74.0'C) . 

(2) 2 - [4 - (2 -aminoethyl) phenyl] -2-methyl-l, 3-dioxolane 

After dissolving 11.0 g of N- [2- [4- (2-methyl-l, 3-dioxolan- 
2 -yl) phenyl] ethyl] trif luoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (M*) 

NMR spectrum ^ (CDCl,)- ppa. l.65(3H, s) . 2.74(2H, t. J=6.5H2), 
2.97-3.00(2H, m) , 3.79(2H, t, J=2H2) , 4.03(2H, t, J«2H«) 
7.18{2H, d. J=8H2), 7.41 (2H, d, J=8Hz) 

Reference Exainple 3 

N- [1- [4- {2-aiiiinoethyl)phenyl] ethyl] acetamide -hydrochloride 
(1) N- [1- [4- [2- (tert-butoxycarbonylaniino) ethyl] phenyl] ethyl] 
acetamlde ' . 

To 10.0 g of r4-t2-(tert-butoxycarbonylainino)ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at 60'C, 80 atmospheres . After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under re4uced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of^N- [1- [4- [2- (tert-butoxycarbonylamino) 
ethyl] phenyl] ethyl] acetamide (melting point: 138.0-140.0-0. 
(2) N-tl-[4-(2-aininoethyl)phenyl]ethyl] acetamide- hydrochloride 

After dissolving 9.00 g of N- [1- [4- [2- ( tert- 
butoxycarbonylamino)ethyl]phenyl] ethyl] acetamide in 18 ml of 

methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 

under reduced pressure, 10 ml of isopropyl alcohol was added, 

the mixture was stirred on ice, and the precipitated crystals 

were filtered off to obtain 6.0 g of colorless crystals. 

Recrystallization from ethanol yielded colorless crystals with a 

melting point of 212 .0-214 . Cc. 

Elemental analysis: CJi^J^Jfi^liCL 

Calculated: C, 59.37; H, 7.89; N, 11.54 

Found: C, 59.25; H, 7,61; N, 11.48 
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Reference Exainple 4 

2 - [4- (dibenzylamino ) phenyl ] ethylamine* hydrochloride 

(1) N- [2 -[ 4- (dibenzylamino) phenyl] ethyl] trifluoroacetamide 

To 1.00 g of N-[2-{4-a3ninophenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassiiim carbonate, 10 ml of N,N- 
dimethylformamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50*C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-t2-[4- 
(dibenzylamino)phenyl] ethyl] trifluoroacetamide (melting point: 
142. 0-144. 0'C) . 

(2) 2- [4- (dibenzylamino) phenyl ] ethylamine -hydrochloride 

To 1.00 g of N- [2 -[4- (dibenzylamino )ptienyl] ethyl] 
trifluoroacetamide there were added 3 ml of methanol and 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60''C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l."00 g of cplorless crystals. 
Recrystallization from a mixed s61ution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. 0"C. 

Elemental analysis: Cj,H,/^,-2HCl -1/41130 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Exanple 5 

4- (2-aminoethyl) - a -methylbenzyl alcohol - hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of meth£mol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room ten^perature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated under reduced pressure The 
resulting faint yellow li<iuid was dissolved in 150 ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphosphine 
and 2 S^ Of water, the Mxture was stirred at room le^^l, 
for 10 hours. After concentrating the reaction solutirundeT 
reduced pressure, it was dissolved in 100 of ethanol, and 
then ethanolic Jiydrogen chloride was added prior to stirring on 
«e The precipitated crystals were filtered off to obtain 9 OO 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171. 0-172. 0»C. 
Elemental analysis: C^H^^D'HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Example 6 

4 - (3 -aminopropyl ) benzenesulf onamide • hydrochloride 

( 1 ) N- ( 3 -phenylpropyl ) ace tamide 

To a solution of 1.00 g of 3 -phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off under 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, and-after adjusting the liquid to pH 3-4 
It was separated. After washing, the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) acetamide . 

(2) 4-[3-(acetylamino)propylJbenzenesulfonyl chloride 

To a solution of 1. GO g of N- (3 -phenylpropyl) acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3-(acetylamino)propyl]ben2enesulfonyl chloride. 

( 3 ) 4 - [ 3 - { ace tylamino ) propyl ] benzenesul f onamide 

A mixture of 1.20 g of 4- [3- ( ace tylamino) propyl J 
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benzenesulfonyl chloride, 6 ml of tetrahydroftiran and 3.0 g of 
ammonia water was stirred at room temperature for 7 hours. 
After distilling off the solvent under reduced pressxire and 
adding methanol to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- (ace tylamino) propyl] benzenesulfonamide. 
(4 ) 4- (3-aminopropyl)benzenesulfonaiaide •hydrochloride 
A mixture of 1.95 g of 4-[3-(acetylamino)propyl] 
benzenesulfonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120*C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrtjm * (DMSO) ppm: 1.89(2H, quint, JssBHz), 2.74(2H, t, 
J=8Hz), 2.80 {2H, t, J=8Hz) , 7.20 (2H, br-s) , 7.40 (2H, d, J=8.5Hz), 
7.76 (2H, d, J=8.5Hz), 7.93 (2H, br-s) 

Reference Example 7 

N- [4- (2~aminoethyl)phenyl]-4-methylbenzenesulfonamide 

(1) N- [2- (4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2~ (4-nitrophenyl)ethylami^e• 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trifluoroacetic anhydride 
while cooling on ice, and the mixture was stirred at room 
texiperature for 30 minutes- Aft6r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N~ 

[ 2 - ( 4 -ni trophenyl ) ethyl ] tri f luor oace tamide . 
« 

(2) N- [2- (4-aminophenyl)ethyl] tri fluoroace tamide 

After dissolving 36.3 g of N- [2- (4-ni trophenyl) ethyl] 
trif luoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal tenperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl ) ethyl ] trif luoroacetamide . 



•(3 ) N- [4- 12- ( trifluoroacetylanlno) et±yl]phenyl] -4- 
me thy Ibenzene sul f onamide 

To a mixture of 10.0 g of N- [2- (4-andnophenyl)ethyl] 
trifluoroacetamide, 50 ml of methylene chloride and 7.9 ml of 
triethylamine there was added dropwise a lO-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off to obtain 10.7 g of N- 
[4- [2- (trif luoroacetylamino) ethyljphenyl] -4- 
methylbenzenesulf onamide . 

(4) N- 14- {2-aminoe.thyl)phenyl] -4-methylbenzenesulfonamide 

A mixture of 13.4 g of N-t4- [2- (trifluoroacetylamino) ethyl] 
phenyl] -4 -methylbenzenesulf onamide, 130 ml of methanol and 80 ml 
of a 10% sodium lydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum 5 (DMSO) ppm: 2.33 (3H, s) , 2.76(2H, t, J=8.5Hz), 
2.96(2H,. t. J=8.5Hz), 7.05 (2H, d, J=8.5Hz), 7.10(2H, d, J=8.5Hz), 
7.34(2H, d, J=8Hz), 7.65(2H, d, J=8Hz) , 8.40(2H, br-s) 

Reference Example 8 

4- (2-aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 
( 1 ) N- { 2 -phenyle thyl ) acetamide 

To a solution of 15.0 g of 2-phenylethylamine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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' ( 2 -phenylet±yl ) acetamlde . 

(2) 4- [2- (acetylamlno) ethyl ]benzenesul£onyl chloride 

To a mixed solution of 98«2 g o£ N-(2-phenyletfayl)acetamide 
and 500 ml of methylene chloride there was added dropwise 3 62 g 
of chlorsulfonic acid while cooling on ice. After refliixing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2-(acetylamino)ethyll 
benzenesulfonyl chloride. 

(3 ) 4- [2- (acetylaxnino) ethyl] -N-methylbenzenesulfonamide 

To a solution of 5.00 g of 4-[2*(acetylamino)ethyl] 
benzenesulfonyl cl^loride in 25 ml of tetrahydrofuran there was 
added at room tenperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-(2- 
(acetylamino) ethyl] -N-methylbenzenesulf onaiiiide . 

(4) 4- (2-aminoethyl) -N-methylbenzenesulf onamide •hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at llO^C for 5 hours. The reaction mixture. was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectr\jm ^ (DMSO) ppm: 2.42 (3H, s) , 3.02 (2H, t, J=5Hz) , 

3.07 (2H, t, J=5HZ), 7.40 (IH, br-fe) , 7.57 (2H, d, J=8Hz) , 7.74 (2H, 
d, J=8Hz), 8.08{2H, br-s) 

Reference Example 3 

4- (2-aminoethyl) -N-propylbenzenesulf onamide 
(1) N-propyl-4- [2- (trifluoroacetylamino) ethyl] 
benzenesulfonamide 

To a solution of 13.4 g of 4- [2- (trifluoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated xinder reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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'{ tri f luoroace tylamino ) ethyl J benzenesulf onamide . 
(2 ) 4- (2-aminoethyl) -N-propylbenzenesulf onamide 

To a solution of 15.3 g of N-propyl-4- [2- 
(trifluoroacetylaIIlino)ethyl]ben2enesulfonaInide in 150 ml of 
methanol there was added at room temperature 32 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8. it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum * (dmsO) ppm: 0.80 (3H. t, J=7Hz) , 1.40 {2H, sextet, 
J=7Hz), 2.70{2H, t, J=7Hz), 2.97(2H, t, J=7.5Hz), 3.09{2H, t, 
J=7.5H2), 4.23(1H. br-s) , 7.46(2H, d, J=8H.z) , 7.74{2H, d, J=8Hz) , 
7. 80-8. 00 (2H, br-s) 

Reference Example 10 

4- (2-aininoethyl ) -N, N-dimethylbenzenesulf onamide -hydrochloride 
(1) 4- [2- (acetylamino) ethyl] -N,N-diinethylben2enesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature- 17 .2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refl'uxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulf onamide . 

{ 2 ) 4 - ( 2 -aminoe thyl ) -N, N-dimethylbenzenesulf onamide • 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulf onamide and 40 ml of 6 N hydrochloric acid 
was stirred at lOO'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum (DMSO) ppm: 2.62(6H, s) . 3.01(2H, t, J=8.5Hz), 
3.11(2H, t, J=8.5Hz), 7.54(2H, d, J=8Hz) . 7.70(2H, d. J=8Hz) , 
8.00(2H, br-s) 



- 36 - 




Reference Exasple 11 

2- (2-aminoetfayl)benzenesul£oziamide 

(1) 5-bromo-2- [2- (trl£luoroacetylaiziino) ethyl] benzenesulfonyl 
chloride 

To a solution of 15.5 g of N- [2- (4-broinophenyl)ethyl] 
trifluoroacetandde in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture %^s refluxed for two days. After po\xring the reaction 
mixture into ice water for separation, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoliible portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- ( trif luoroacetylamino) ethyl] benzenesulfonyl 
chloride . 

{ 2 ) 5-bromo-2- [2- (trif luoroacetylamino) ethyl ] benzenesulf onamide 

To a solution of 25.5 g of 5-bromo-2-[2- 
(trifluoroacetylamino) ethyl] benzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there was-, added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl] benzenesulf onamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl] benzenesulf onamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
(trif luoroacetylamino) ethyl] benzenesulf onamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was subjected to 
catalytic reduction at normal teinperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-t2- 
( trif luoroacetylamino) ethyl ] benzenesulf onamide . 

(4) 2- ( 2 -aminoethyl) benzenesulf onamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl] 
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benzenesulfonamide, 110 ml of methanol and 66 ml of a 10% sodium 
hydroxide aqueous solution was stijrred at room temperature for 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 3.10{2H, t, J=7Hz) , 3.30(2H, t, 
J=7Hz), 7.43-7.47(2H, m) , 7 .50-7 . 60 (5H, m) , 7.90-7.93(lH, m) 

Reference Example 12 

3 - (2 -aminoethyl) benzenesulfonamide 

(1) N-t2-(4-bromophenyl)ethylJtrifluoroacetamide 

To a solution of 10.0 g of 2- (4-bromophenyl)ethylamine in 
100 ml of methylene chloride there was addfd 21 ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-[2-(4- 
bromophenyl ) ethyl ] trif luoroace tamide . 

(2) 2-bromo-5-[2-(trifluoroacetylamino)ethyll benzenesulfonyl 
chloride 

To a solution of 15.-5 g of N-[2-(4- 
bromophenyl) ethyl] trif luoroacetamide in 45 lal of methylene 
chloride there was added "10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2- 
(trifluoroacetylamino) ethyl] benzenesulfonyl chloride. 

(3) 2-bromo-5-[2-(trifluoroacetylamino) ethyl] benzenesulfonamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
(trifluoroacetylamino)ethyl]benzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixttire was stirred at room ten^ratxire 
£or one hour. The reaction mixtixre was concentrated \xnder 
reduced press\ire, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-I2-(trifluoroacetylamino)ethyl] 
benzenesulf onamide . 

(4) 3- [2- (trifluoroacetylainino)ethyl]benzenesulf onamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trifluoroacetylamino) 
ethyl] benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
of f the catalyst/ the filtrated was concentrated \inder reduced 
pressure to obtain 4.00 g of 3- [2- (trifluoroacetylamino)ethyl] 
benzenesul f onamide . 

(5) 3 - (2-aitiinoethyl) benzenesulf onamide 

A mixture of 4.00 g of 3- [2- ( trif luoroacetylamino) ethyl] 
benzenesulf onamide, 40 ml of methanol and 214 ml of a 10% sodium 
hydroxide ac[ueous solution was stirred at room ten^erature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated xinder reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum 5 (DMSO) ppm: 2.98 t2H, t, J=8Hz) , 3.08(2H, t, 

J=8Hz), 7.25(2H, br-s) , '? .48-7 . 58 (2H, m) , 7 .70-7 .78 (2H, m) , 
7.81 (2H, br-s) 

Reference Example 13 

4- [2-1 {2-chloro-3-nitroquinolin-4-yl) amino] ethyl] benzamide 

To a solution of 8.03 g of 2 , 4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylf ormamide there was 
added. 4.35 g of 4- (2 -aminoethyl) benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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Under reduced pressure. The residue was washed with isopropyl 
ether to obtain 5.89 s of brown crystals. Recrystallization 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217. 5-218. 5"C. 
Elemental analysis: Cj^ClN^O, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compounds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Exas^le 13. 
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Properties 
{ recrys tallizatian 
Bolvcnt) 


Elcnental analysis 


Re£. 
£x.X4 


CGNHMe 


yelloirish farom 
crystals 

(BtOH) 
09 : 194. 0-196. 0'C 


Calc: 'C, 59.30; H,4.4i; N,14.56 
Pound: C, 59.30; H,4.59; N,14.29 


Re£. 
Ex.15 


OH 


yellowish brown 
crystals 
(AcOBt) 
•np: 140. 0-145. O^C, 
decomposition 


C,A,ClN,p. 
Calc: 59.40/ B,4.10; V, 12,22 
Found: 59.32; H,3.83; N|12.20 


Ref . 
Ex. 16 


CO,Et 


orange needle*llke 
crystals 
(StOH) 
no; 122. 0-124. 0*C 


C^,C1K,0, 
Calc! C,60.08; H,4.54| N,10.51 
Found: C«60.15; B,4.32; H.lO.Sff 


Ref. 
Ex.17 


Q- 


yellow crystals 

(Et,0) 
mo: 122. 5-123. O^C 


^ C„H„C1N,0, 
Calc: C, 60.95; H,4.87; N,10.15 
Pound: C,60.83j R,4.77; N,10.19 


Re£. 
Ex.18 




yellow crystals 
(EKP-^O) 
mo: 199. 5-201. 5'C 


C,^,,C1N,0,S 
Calc: C,50.19; B,3.72; N,13.77 
Found: C, 49.99; H.3.56; K,13.48 


Ref. 
Ex.19 


SO^IHMe 


yellow needle-like 
crystals 

(CHjCN) 
nqp: 178 .0-179 . 0*C 


C.JL^CIN.O^S 
Calc: C, 51.37; H,4.07; M,13.31 
Found: C, 51.46; H,3.96; N,13.47 


Ref. 
Ex.20 


SOjNHEt 


light yellow needle- 
like crystals 
(BtOR) 
Dip: 183. 0-184. 5'C 


Calc: C, 52.47; B,4.40; N,12.88 
Foimd: C, 52.76; B.4.34; N.12.77 


Ref. 
Ex.21 




brown needle-like 
crystals 

(iso-PrOH) ^ 
mp: 136. 0-137. 5"C 


C,A.C1N.0,S 
Calc: C, 53.51; H,4.71; N,12.48 
Found: C,53,80; H,4,70; N,12,63 


Ref. 
Ex.22 




yellow needle* like 
crystals 
<CB,CK) 
mo: 162. 0-163. 0"C 


C^,C1N,0,S 
Calc: C,52.47; H.4.40; N.12.88 
Found: C,52.57; H,4.30; N,13.13 


Ref. 

Ex.23 


CH,OR 


yellow crystals 

(iso-PrOH) 
mo: 169. 0-171. O'C 


C^^„C11I,0 
Calc: C, 60.42; H,4.51; Nai.74 
Found: C, 60.72; H,4.23; V.Xl.ll 


Ref. 
Ex.24 


KRMa 


yellow crystals 

(CMF-H,0) 
no: 210. 5-213. 0»C 


C.A,C1K,0,S 
Calc: C, 51.37; H,4.07; N,13.31 
Pound: C, 51.39; H,4.02; N,13.14 


Ref. 
Ex.25 


MHAC 


yellow czyatals 

(EtOH) 
no: 190. 0-191. 5«C 


C,^„C1N,0, 
Calc: C. 59.30; H,4.45; Na4.56 
Pound: C. 59.26; H,4.37; N,14.59 



- 41 - 



TBbl« 2 





R- 


(reexystallisation 

solvent) 


Elemental analyaia 


Ref . 
&X.26 




yellow prism cryatale 
(AeOEt) 
mp: 146. 5-147. 5*C 


C,A,C1N,0, 
Calc: C, 60.59; H,4.80; N,15.70 
Pound: C,60-75; H,4.69; N,15.66 


Ref. 
Ex. 27 


CHHeNHAc 


yellow czyatals 
(AcOSt) 
n©: 192. 5-194. O'C 


C„H„Clll.O, 
Calc: C, 61.09; H,5.13; N,13.57 
Pound: C,61.06; H,5.22; N.13.37 



Table 3 






R- 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.28 


SOjNH, 


yellow crystals 

(MeOH) 
mp; 194. 0-196. O'C 


C,^,C1U,0,S 
calc: C«49.69; H.4.66; N,13.64 
Pound: C,49.55; H,4.76; Npl3.52 


Ref. 
Ex.29 


CH,OK 


yellow crystals 

(iso-PrOH) 
mp: 149. 5-151. 0"C 


C H„C11I,0, 
Calc: C, 59.75; H,5.57; N,11.61 
Pound: C,59.65; H,5.38; N,11.53 


Ref. 
Ex.30 


NHMs 


yellow crystals 
(AcOEt-iso-Pr,0) 
mp; 176. 5-177. 5"C 


C,^,C1N,0,S 
Calc: CSO.SB; H.4.98; N,13.19 
Pound; C, 50.89; H,4.97; N,13.04 


Ref. 
Ex.31 


NHAC 


yellow prism crystals 
(AcOEt) 
mo: 187. 5-188. 5'C 


C,^,C1N,0, 
Calc: C, 58.69; H,5.44; N,14.41 
Pound: C, 58.64; H,5.45; N,14.30 


Ref. 
Ex.32 


MKMe 


yellowish brown 
needle- like crystals 
(AcOEt) 
no: 146. 5-148. O'C 


C,,H,,C1N,0, 
Calc: C, 59.91; H,5.87; N,15.53 
Pound: C, 59.86; H,S.73; N,15.59 


Ref. 
Ex.33 


CHHeNlAc 


yellow crystals 

(AcOEt) 
ma: 170. 0-174. 0"C 


C„K„C1N,0, 
Calc: C,60.50; H,6.04; N,13.44 
Pound; C, 60.39; H,6.10; N,13.24 
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Table 4 










Prop«rti«fl 
( reczya tallixatlon 
solvent) 


Elemental analysis 


Re£. 
Ex. 34 


O-SO/IH, 


H 


yellov needle-like 
czyatals 

no: 232. 0-233. 0"C 


C,^C1N,0,S 
Calc: C,50.19; H,3.72; N,13-77 
Pound: C,50.19; B,3.55; N,13.72 


Re£. 
Ex.35 




B 


yellowiflh broim 
crystals 
(CH,CN) 
tapi 225. 5-226. 5*C 


C.A.C11I,0.S 
Calc: C,50.19; H,3.72; N«13.77 
Found: CSO.ll; fi,3.55; N«13.59 


Re£. 
Ex. 36 




Me 


yellowiah brom 
crystals 
(BtOH) 
mp: 235. 5-237. O'C 


C,A,C1NAS 
Calc: C.51.37; B.4.07; Na3.31 
Pound: C,51.49; H,4.07; Mpl3.03 


Ref . 
Ex.37 




OMfl 


yellowish brown 
needle- like crystals 
(EtOH) 
mp: 238. 0-239. 5*C 


^C,A,C1N,0,S 
Calc: C.49.49; B.3.92; N,12.82 
Found: C, 49.44; B«3.79; N,12.90 


Ref. 
Ex.38 




CI 


yellow crystals 
(EtOH) 
wot 236. 0-237. 0*C 


c,AiCW,s 

Calc: C,46.27; H,3.20; N,12.70 
Pound: C, 46.29; H.3.07; N,12.54 



Tabla 5 





Properties 
( recrys talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.39 


yellow crystals 
(BtOH) 
np: 196. 5-197. 5"C 


C,JI,,C1N,0,S, 
Calc: C,43.64; H,3.17; N,13.57 
Found: C,43.75; H,3.06; N,13.33 
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® # 

Tabla 6 





n 


Prop«rti«a 
(recxyst&llization 
Bolvent ) 


Elemental analysis 


Re£. 
Ex.40 


1 


yellow needle-like 
crystals 

(BtOH) 
np: 212. 0-213. 0*C. 
decomposition 


C.AiClN.O.S 
Calc: C,48.92; H,3.34; N,14.26 
Pound: C,49.18; H,3.26; N,14.33 


Ref . 
fix. 41 


3 


yelloir plate crystals 

(CHjCM) 
no: 215. 0-216. 0*t 


C AtC1K,0,S 
Calc: C,51.37; H,4.07; N,13.31 
Pound: C, 51.25; H,4.09; H.13.02 






Table 7 




Properties 
(reczys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.42 


yellow crystals 
(MeOH) 
mt 216. 0-217. 0"C 


C^,C1N,0,S 
Calc: C,48.32; H,4.32; N,14.12 
Pound: 0,48.29; H,4.20; N.14.10 
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TAble 8 



OOC 



Propertiea 



Re£. 
Ex.43 



y«llovi«h faronn liquid 
NKR spectrum S (ZSfS0-4g) 
JmSBz), 3.28(2H, q« J«8Bz), 
J«8.5HZ), 7.27 (2H. d, J- 
7.65(1B, m), 7.80-7.85(3B« 
9.98(Ifl, 8) 

ZR apeetrum V(liq) a 



; 2.32(3B. u) , 2.84(2B« 
6.99 (2R, 'd, J-8.5HZ), 7.07 <2B. 
IBZ). 7.58(2B, d, J-8Bs)« 7.60- 
I), 8.36(1B, d, J«8.5Bx), 



3416, 1528, 1160 



Re£. 
Ex. 44 



reddish brown liquid 

NMR apectrua ^ ((SCI,) ppm: 2.89(2H« t, J-6.5Hz), 3.61(2R, 
q, J-6.5BS), 4.66(4H, •} , 5.84(1R, t, J-6.5Hz). 6.73(2R, d« 
J«8Hz), 7.04(2B, d, J«8flz) , 7.20-7.35 (lOB, m), 7.40(1B, t, 
J-8BZ), 7.61(1B, d« J-8HZ), 7.71(1B« t, J-8BZ) , 7.89(1B« d, 
J«8Bs) 

Hasfl apeetrum m/z: 522, 524(3:1, K*) 

IR spectrum V(liq) cm*'! 3416, 1522 



Ref . 
Ex.45 



yellow crystals 
NMR spectrum ^ (CDCl,) ppm: 1.50 (3B, d, J«6Bz), 3.00(2H, t, 
J«7Bz), 3.73(2B, q, J«7Bz) , 4.92(1B, q, J«6Rz) , S.86(1H, a), 
7.23 (2B, d, J-8BZ), 7.38(2B, d, J«8Bz), 7 .45-7. 50 (IB, m) , 
7. 65-7. 75 (2B, m) , 7.89 (IB, d, J«8.5Bz) 

IR spectrum V(XBr} cm*S 3424, 1516, 1364 
Mass spectrum m/z; 370, 372(3:1. M') 
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Tabic 9 




^^^^ NH 




orange liquid 

2.09(2H. quintet. J.7.5Hx), 
^ 2.89(2H, t, J-7.5H«), 2.95{2H. t. 

m) 7?3<!^ «-5<'2H. d, J.8.5HZ). 7.20-7 30(6H 



IR speetzum V(liq) aa**: 3392, 1522 
11M8 nee tnaa a/xt S12. 8i4H.^, 



Reference Exanqple 47 

N- [4- [2- [ {2-chloro-3-nitroquinolin-4-yl) amino] ethyl]phenyl] -N- 
methylacetamide 

To 2.59 g of 2-chloro-N- [2-14- (methylandno)phenyll ethyl] -3- 
nitroquinoline-4 -amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176.5-177.0'C. 

Elemental analysis: C^„ClN«0, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; H, 4.70; N, 14.01 

The compound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 

Table 10 
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Yxoportias 
( reerys tallisatioa 

Bolvmnt) 


Elemental saalyaiji 


Re£. 
BX.48 


yeUov priflm czystals 
(IHF) 
flo: m. 0-172. 5*C 


Calc: C,59.63i H,i.V3| n«X3.91 
Found: C,59.50; B«5.63| N.13.95 



Reference Exasqple 49 

2-chloro-5 ,6,7, S-tetrahydro-N- [2- [4- (N-me thy ibenzylamino) phenyl] 
ethyl] -3-nltroqulnoline-4-amine 

To a suspension of 36,8 g of 2-c±iloro-5, 6,7,8-tetrahydro-N- 
[2- [4- (niethylaiiiino)phenyl] ethyl] -3-nitroguinoline-4-ainlne, 14.1 
g of potassium carbonate and 370 ml of N.N-dimethylformamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room temperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then * dewatered and concentrated under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum V(liq) cm'S 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 (M*, 3:1), 210 (BP) 

NMR spectrum ^ (CDCl,) ppm : 1. 65-1. 80 (4H, m) , 2.02-2.15(2H, m) , 
2.70-2.85(4H, m) , 3.03(3H, s) , 3.30(2H, q, J=6Hz) , 4.33(1H, br- 
s), 4.53(2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, J=7.5Hz), 7.24(1H, t, J=7.5Hz), 
7.31(2H, t, J=7.5Hz) 

Reference Exazqple 50 

N-- [4- [2- 1 (2-dibenzylamino-3-nitroquinolin-4-yl) amino] ethyl] 
phenyl ] acetamide 

A mixture of 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4-yl)amino]ethyl]phenyl]acetamide and 11.9 ml of dibenzylamine 
was stirred at 100**C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel. 
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ethyl acetate/n-hexane (1:2-2:1)] to obtain 6.37 g of a reddish 
orange liquid. 

IR spectrum v{liq) cm** : 3320, 1S68, 1522 

NMR spectrum « (CDCl,) ppm : 2.15(3H, s) , 2.88(2H, t, J«7Hz) , 
4.03(2H, q, J=7Hz) , 4.50(4H, s) , 7 . 00-7 .30 {13H, m) , 7.42(2H, d, 
J=8Hz), 7. 50-7. 60 (3H, m) , 7.92 (lH, d, J=8H2) 

The compounds for Reference Examples 51-54 listed in Tahles 
11 and 12 were obtained by the same method as Reference Example 

cn 



Table 11 



HOMtHC 




Propertiea 



Ref. 
Bx.51 



reddish orange liQuid 
NMR spectrum ^ (CDCl,) ppm: 1.48(3H, d, J=6.SHz), 1.78(1H, 
^^"i'J;?^^^' ^' 3.96(2H, q, J«7Hz), 4.50(4H. 

■ ' ^' 7.10-7.35 (14H, m) , 7.50-7.60 (3H, 

m), 7.92 (1H» J-8Hz) 

IR apectrum V(Uq) cm*': 3352, 1526 

Maas apectnim m/z; 532 (M*) 



^ Table 12 



Re£. 
Ex.52 


R^ 
NKAC 


n 
2 


Properties 

orange liquid 

NMR spectrum * (CDCl,) ppm: 1.65-1. 85 (4H, m) , 
2.16(3H, a), 2.30-2.50(2H, m) , 2 .60-2 .75 (2H, m) , 
2.77(2H, t, J»7H2), 3.45(2H, td, J-V, 6Hz) , 4.34(4H, 
8), 5.78(1H, t, J-6HZ), 7.11(2H, d, J«8.5Hz), 7.15- 
7.30(10H, m), 7.41(2H, d. J=a.5Hz) 

IR spectrum Vdiq) cm**: 3316, 1670, 1518 


Ref. 
Ex.53 


SO^ 


1 


reddiah orange licjuid 

NMR spectrum ^ (DMSO-d,) ppm: 1.95-2.05(2H, m) , 
2.68<2H, t, J-8HZ), 2.88(2H, t, J«7Hz), 3.00(2H, t, 
J»7Hz), 3.65(2H, td, J-7, 6Hz), 4.34(4H, a), 6.98(1H, 
t. J-6H2), 7.10-7.30(12H, m) , 7.38(2H, d, J«8Hz), 
7.74(2H, d, J-8HZ) 

IR spectrum V(lia) cm**: 3352, 1560. 1336 


Ref. 
Ex. 54 


NBn, 


1 


reddish orange liquid 
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® 



f 






BMR spactrum S (CDCX,) ppm: 2.04 quijitet, 
J-7.SBS). 2.75<2a« t, J«7Hz) , 2.76(23, t« J-7.SHs), 
3.08(2SU t« J«7.9Bs), 3.69(2B« q« J-7Bz)« 4.40(4B« 
fl), 4.63(4a, m), 6.€8(2H, d« J-8.5Bz)« 6.99(2H, 
JmB.SBx}, 7.12(4B» d, J-8Bs)« 7.20-7.30 (12B, m) . 
7.32 (4B« t, J«8Bs) 

ZR •pectTum V(liq) cm'*: 3344. 1S22 
MAAfl mectrum m/z: 673 (If) 



Reference Exanple 55 

4-[2- [ (2-N-inet±ylbenzyla2nino-3-nitro<iuinplin--4-yl) amino] ethyl] 
benzenesul fonamide 

After dissolving 2.41 g of 4-[2- [ {2-chloro-3-nitroquinolin- 
4-yl) amino] ethyl] benzenesul fonamide in 7.6 ml of N- 
methylbenzylamine, the solution was stirred at 100**C for one hour. 
After cooling the reaction mixture to room tenperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extiibact first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from metlianol yielded reddish orange crystals 
with a melting point of 156. 0-157, 5'*C. 
Elemental analysis: Cj^Hj^OjS 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Exaxc^le 56 

4 - [ 2 - [ ( 3 -amino-2 -chloroquinolin- 4 -yl ) amino ] ethyl ] benzamide 

After dissolving 2.05 g of nickel chloride •6H3O in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf ormamide solution containing 6.41 g 
of 4-[2-[ (2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 



- 49 - 



off under reduced pressure. The residue was purified by column 
chromatography [silica gel, methylene chloride/methanol (30:1- 
10:1)] to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220. 0-220. S'C. 
Elemental analysis: C^,C1N,0 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The coinpounds for Reference Examples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Example 
56. 
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T^tt 13 






? 


Prppertiea 
( reczys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex. 57 


CQNBMe 


light green czystals 
(Btoa) 
WDi 148.0-1S0.0*C 


... c^»ciw,o 

Calc: C, 64.31; K,5.40; N,15.79 
Found: C, 64,39; H.5.41; N,15.97 


Re£. 
Ex.58 


OH 


faint brown czyatala 
(AcOEt) 
m: 218 . 0-220 . 0"C 


C,^,C11I,0 
CalC! C,65.07; H,5.14? K,13.39 
Found: C, 65.04; H,4.93? N,13.29 


Re£. 
Ex. 5S 


CO,£t 


faint brown needle* 
like crystals 
<iso-Pr,0) 
to: 113. 0-115. 0*C 


C«H„C1N,0, 
Calc: C;64.95; H,5.45; H,U.36 
Found: C, 65,09; H,5.41; H, 11,40 


Re£. 
Ex. 60 




light green crystals 
(BtOH) 
to: 113. 0-115. 0*C 


C fl^CUifi^ 
Calc: C,65.71; H,5.78; N,10.95 
Found: C,65.61; H,5.82; N,10.95 


Re£. 
Ex. 61 


SO^ 


brown needle-like 
crystals 
(HeOB) 
to: 202. 5-304. 0*C 


C,^,C1N,0S 
Calc: C,54.16; H,4.S5; H,14.87 
Found: C,54.11; R,4.47; M,15.07 


Ref . 
Ex. 62 


NBtfa 


light brown crystals 
( AcOEt-n-Hexane ) 
To! 125.S-12€.S"C 


C,A,C1N,0,S 
Calc: C,S5.31; R,4.90; N,14.33 
Found: C,55.14; H.4.81; N,14.09 


Ref. 
Ex. 63 


NBTs 


colorless crystals 

(iso-PrOH) 
to: 142. 0-142. 5*C 


C„H„C1K,0S 
Calc: C, 61.73; H,4.^6; N,12.00 
Pound: C, 61.61; H,4.84; N, 11.82 


Re£. 
Ex. 64 


NRAC 


light yellowlprism 
crystals 
<caa,ci,) 

to: 161. 5-163. 9*C 


C,A,C1N,0 
Calc: C, 64.31; H,5.40; N,15.79 
Found: C,64.12; H«5.24; M,15.65 
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Tabla 14 







Properties 
( rcczys tallisation 
solvent:} 


Elonental analysis 


Re£. 
Ex. 65 


SO^ 


light brown crystals 
(«P-H,0) 
wot 201. 5-202. 5»C 


Calc: C,53.61; H^sWe; N, 14.71 
Found: C, 53.67; H,5.46; N,14.72 


Ref . 
Ex.66 


NHAC 


colorless crystals 

(Benzene) 
BP! 134. 0-134. 5*C 


Calc: C,63.59; H,6.46; 15.61 
Foiind; C,63.87; H,6.50; N,15.50 


Ref. 
Ex.67 


HMeAc 


brown needle-lUce 
crystals 
(AcOBt) 
wot 156. 0-158. 0«c 


C^CIN^O 
Calc: C,64.42; H,6.76; N,15.03 
Found: C,64.38; H,6.75; N,14.93 


ReE 
Ex.68 


CBMeNHAc" 


colorless crystals 
(CH,Cl,-n-Hexane) 
to: 132. 0-134. 0»p 


C„H„C1N,0 
Calc: C, 65,19; H,7.03; K,14.48 
Found! C,65.0^; H,7,15; N,14.40 



Table 15 







R* ■ 


Properties 
(recxyatallizatioiv 
solvent) 


Elemental analysis 


Ref. 
Ex.69 




H 


greenish brown 
crystals 
(CHjCN) 
mp: 158. 0-160. O'C 


Cj,H,,ClN,0,S.l/8H,0 
Calc.: C,53.86; H»4.59? N,14.78 
Found: C,53.78? H,4.34; N, 14,67 


Ref. 
Ex.70 


P-50,NK, 


Me 


light brown 
crystals 
(EtOH) 
mp: 201, 0-202. O'C 


C„H„C11I,0,S 
Calc: C.55.31; H,4,90; M,14.33 
Found: C,55.32; H,4.96; N,14.11 


Ref. 
Ex.71 


p-SO^ 


QMe 


light brown 
crystals 
(EtOH) 
gp: 196. 5-198. O'C 


C,^„C1N,0,S 
Calc: C,53.13; H,4.71; N,13.77 
Found: C,53.15; H,4,71; N,13.87 
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Properties 
( reczys tallisa tioo 
solvent) 


Blemental analysis 


RsC. 
Ex.72 


light brown crystals 
(AcOBt) 
m 176. 0-177. ©•C 


Calc: C,47.05; H,3.95j K« 14.63 
Pound: C,47.03; H,3.89; N,14.41 



Table 17 






n 


Properties 
(reczys tallization 
aolTTcnt) 


Blemontal analysis 


Re£. 
Ex.73 


1 


light yellowish brown 
needle-like crystals 
(BtOH) 
BO! 202.0-203.0"^ 


Calc: C,52.d6; K,4.17; 11^5.44 
Pound: C«52.88; H«4.29; N,15.19 


ReC. 
Bx.74 


3 


light green needle- 
liXe crystals 
(MeOR) 
n©! 163. 0-166. 0*C 


Calc: C«55.3i; H,4.90; H,14.33 
Pound: C,55.21; B,4.99; N,14.09 



Tabfe 18 






Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex. 75 


light yellow crystals 
(AeOBt) 
wot 182. 0-183. 0't 


Calc: C,65.05f^!°*?90| M,15.17 
Pound: C, 64.81; H,5.91; N,14.90 
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Properties 
(recrys tallixa tion 
solvent) 


Elemental analysis 


E3C.76 


gray crystals 

(DMP-H,0) 
no: 208. 0-210. 0*C 


Calc: C.68.28; H,tf,30; 11,13.27 
Pound; C,68.30; H,6.30; W,13.25 



Table 20 




Re£. 
Ex.77 


R* 

SOjNBKe 


- 1, Properties 

Ai:een liquxd 

NMR Bpeetrum (laiso-d,) ppm: 2.38(3H. d, 
J-5.5HZ), 2.93(2R. t, J-7.SHz), 3.50(2H, 
I \^nl'^' 1^^' 4.93 (2H, br-s), 5.27(1H, 
n'Aill^^\^'^^^^' ^' J=5.5H2), 7.35- 
2^ 7-"<^^' ^' J-a.5ttB). 7.66(1H, 

7^95(lS:'i^j' ^' 

IR spectrum V(llq) can'*: 3360, 1360, 1184 
Mass spectrum m/zr 390. 392f3'l. m*) 


Re£. 
Ex.78 


SO^KBEt 


greexl liquid — 

NMR spectrum * (DMSO-d,) ppm: 0.95(3H, t. 
^"3i5*!' 2.70^2.80(2H, m), 2.95(2H, t, 
J-7;5Hz), 3.50(2H, q, J»7.5Hz), 4.90(2H, 
br-B), 5.25(1H, t. J=7 .5Hz) , 7.30-7.45(5H 
B), 7.60-7.80(3H, m) , 7.80-7.90(lH, n) 
IR spectrum V(liq) an*': 3352, 1386, 1184 
Mass soectran m/zx 404. 406(3:1, M*) 


Ref . 
Ex.79 


SO^-n-Pr 


NMR spectrum (DMSO-d,) ppm: 0.80(3H. t, 
J-7HZ), 1,35 (2H, sextet, J=7Hz) , 2.65(2H, 
^"2^i\^-^°^2H, t, J-7.5H2), 3.50(2H, 
?%'^eZ'?"'i' 4.95(2H, br-s), 5.25(1H, t, 

7 "J' 7.65-7.70(3H, 
in), 7.85-7.95(lH, m) 

IR spectrum V dig) cm'*: 3352, 1380. 1160 


Ref. 
Ex. 80 


SO^e, 


deep green liquid 

NMR spectrum ^ (DMSO-d,) ppm: 2.57 {6H, s) , 
2.96 (2H, t, J-7H2), 3.53(2H, q. J=7Hz), 

2H, br-8), 5.29(1H, t, J37H2), 7.35- 
7.45(2H, m), 7.44(2H, d, J»8.5H2), 7.59(2H. 
d, J-8.5HS), 7.66(1H, dd, J«8, Ifli), 
7.90(1H, dd, J-8, IHX) 

IR spectrum V(liq) cm*': 3360, 1338, 1186 
Mass spectrum m/zr 404, 406n;l. m*) 






deirk green liquid 

NMR spectrum ^ (DMSO-dJ ppm; 2.83 (2H, t. 
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J-7.5HX), 3.45(2H, J-7.5H«}, 4.43(2H, d, 

J«5.5Hx), 5.24{1H, t, J-7.SHx), 7.16(2H, d, 
J«8Has), 7.21(2H, d, J-8Hz), 7 .35-7 .45 (2H, 
m), 7.66(1B, dd, J-8.S,2Hz), 7.97(1B. dd. 



ZR ■p«etrum V(liq) 
Masg gpectrum m/xi 



327. 



3352 
329(3; 
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Tabla 21 



c6: 



Ref . 
Ex.82 


R- 
NBn, 


- Proper ti es 

brown liquid 

NMR 8p«ctrum 3 (CDCl.) ncm* 2 
J»6.5H2), 3.44(2H, q, JsS.SHz), 3.76(1H, t 
J-6.5H2), 3.85(2H, br-s), 4.67(4H, «), 
6.73 (2H, d, J.8.5H2), 7.06(2H, d, J-8.5HZ), 
7.20-7.40(lH, m), 7.40-7.50(2H, i) , 
7.8S(1H, d, J-8H2) 

IR spectrum V(liq) cm"': 3440, 3356 
Mass spectrum m/z: 492, 494(3:1. M*) 


Ref. 
Ex.83 


ODfeNHAc 


brown liquid " ~ ' 

NMR spectrum * (DMSO-d.) ppm: 1.30(3H, d, 
J=7.5H2), 1.82(3H, s) , 2.81(2H, t, 
J=7.5H2), 3.44(2H, td, J»7.5; 7Hz) , 
4-85(lH, q, J-7.5H2), 4.90(2H, a), 5.24(1H, 
t, J-7HZ), 7.13 (2H, d, J»8H2), 7,18(2H, d, 
J-8HZ), 7.35-7.50(2H, mj , 7.67(1H, dd, 
J-8,1H2), 7.90-8.00(lH, m) , 8.07(1H, d. 
J»7.5H2) 

IR spectrum V(liq) cm'*: 3336, 1656 
Mass spectrum m/z: 382 (M*) 


Ref. 
Ex.84 


MMeAc 


colorless liquid 

NMR spectrum ^ (DMSO-d,) ppm: 1.74(3H, s) , 
2.87(2H, t, J»7Hz), 3.11(3H, s), 3.50(2H, 
q, J-7H2). 4.90(2H, br>s), 5.26(1H, t, 
J«7H2), 7.15 (2H, d, JaS.SHz), 7.24 (2H, d, 
J-8.5HZ), 7.30.7.45(2H, m) , 7.67 (IH, dd/ 
J«8.'B,lHz). 7.92(1H, dd, J=8.5, lHz> 

IR spectrum V{liq) cm*': 3344, 1646 

Mass spectrum m/z; 368 (tf) 
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OCC 



Re£. 
Ex. 85 


R" 
CH,QR 


broim liquid 

NMR apeqtnim ^ (EKSO-d,) ppm': 1.60-1.75{4H, m) , 
2.44(2H, t. J-6Hac), 2.58(2H, t, J-6H2) , 
2.72(2H, t. J»7.5Hz), 3.28(2H. td, J-7.5, 
6Hz), 4.a6(2B« br-9), 4.4X(1B, J«6Bz), 
4.45(2H, d, 4.96(1H, t» J»6Hz)« 
7.13 d, J-8.5RZ}, 7.21(2R, d, J-8.5BZ} 

IR opectzum V(liq} cm'^ 3352 

Mass spectrum m/z: 331. 333 (3:1. M*) 


Ref . 
Ex.86 


NHMa 


light brown liquid 

NMR epectrum ^ (EMSO-d,) ppm: 1. 60-1.75 (4K, m) , 
2.41(2H, t, J-6HZ), 2.57 (2H, t. J«6Hz), 
2.70 (2H, t, J-7HZ), 2.92(3B. a), 3.28(2E, q, 
J-7HX). 4.36(2H, br-B) , 4.40<1H, t, J-7H2), 
7.11(2R, d, J-8.5Rz)« 7.14(2B, d, J-8.5Hz), 
9.46(1E, br-8) 

IR spectrum V(liq) cm'*: 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394. 396(3:1. K*) 


Ref. 
Ex.87 


NMeBn 


brown liquid 

KMR spectrum ^ (CDCl,) ppm: 1.60-1.80 (4H, m) , 
2.20-2.35(2H, m) , 2 .65-2 .80 (4H, m) , 3.02(3H, 
8), 3.20-3.40<3H. m) , 3.S2(2H, br-s) , 4.52(2H. 
8), 6.70(2H, d, J-8.5HZ), 7.05(2H, d, 
J»8.5H2), 7.15-7.40<5H, m) , 7.21(2H, d, 
J-7.SH2), 7.20-7. 30(IH, m), 7.31(2H, t, 
J-7.5HX) 

IR spectrum V(liq) cm*: 3356 

Mass spectrum m/z: 420. 422(3:1. M*) 
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TBble 23 



Re£. 
Ex.88 




R 


Propgrtiafl 

light gr«ea liquid ' 

NMR cpactrum * (mso-d,) ppm: 3.32(2H, t, 
?"f?^l4 ^-"^2^' 4.94(2H, br-s), 

td, J-f,^^), 7.67(1H, dd, J-8,lHz), 7.88<1U/ 
dd, J-8,1H2), 7.95-8.00(lH. a) 

IR spectrum V(liq) cm"': 3428, 3330, 1180 
Haas spectrum m/r: 376, 378(3:1, M*) 


Ref . 

Ex.89 


p-SOjNH, 


CI 


NMR spectrum ^ (DMSO-d.) ppm: 2.91C2H, t, 

^^lliJ'll^^' ^' J-6.5HZ), 7.16(2H, br-a) , 
1 ^-^H**' 7.40(2H, d, J.8.5HZ), 

^' 7.73(2H,-d, J-8.5Hz), 
S.OKIH, d, J-2.5HZ) 

XR spectrum V(liq) cm'*: 3444, 3372, 1330, 1160 
Mass spectrum m^^; 410. 412. 414f9!6:l. If) 
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Tmhlm 34 









Ref. 
£x.90 


CBMeOH 


yellowish torown liquid 

MMR •p«etrum * (CDCl,) ppm: 1.50(3H, d, J»6Hx) . 
1.75(1H, br-s), 2.92(2H, t, J«7Hz), 3.46(2H. 
t, J-TBz), 3.50(1B, hr-fl), 4,00(2H, br-a) , 
4.50(4R, g), 4.90(1B, q, J-6Rz) , 7.15- 
7.40(17H, m), 7.77(1H, d, J-7.5HJt) 

IR spectrum VUlq) cm**: 3416 
Ma«a SDectrran ra/s: 502 (MM 


Ref. 
Ex.91 


NMeAc 


NKR spectrum * (CDCl,) ppm: 1.86 (3H, br-«) , 
2.94{2H, t, J«7Hr), 3.25(3H, br-s), 3.48(2H, 
td, J-7,5.5Hx), 3.60(1H, t, Ja5.5Hz), 4.01(2H, 
br-B), 4.S1(4B, a), 7.12 (2H, d, J-8Bz), 7.18- 
7.42(15H, ffl), 7.79{1B, d, J«8.5Kz) 

IR spectrum V(liq) cm'*: 3420, 3370, 1660 
Mass spectrum m/s: 529 (M*) 


Ref. 
Ex.92 


KEAc 


brown liquid 

NMR spectrum ^ (CDCl,) ppm: 2.17 (3H, ») , 
2.88(2R, t, J-S.5HZ), 3.44{2H, t, J-6.5Hr), 
3.57{1H, br-0), 4.00(2H, br-s), 4,50(4H, s) , 
7.13{1H, br-fl). 7,15-7.30C13H, m) , 7.3611H, t, 
J-7.5HX), 7.40-7.45(3H, m) , 7.78(1H, d, 
J«8.5Hz} 

IR spectrum V(liq) cm**: 3324, 1670 
Mass spectrum m/z: 515 (M") 
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Table 25 




Re£. 
Ex.93 


NHAc 


n 
2 


Propertieg 

brown liquid " 

MUR SpectrUD S (COCl } com- 1 £0-i ani^o i 
2.17(3H. », 2.20-2.35(2H. «) , 2.65-2.75(2a 
m). 2.73 (2H, t. J-6.5HZ). 3.34(2h; t. 

3.61(2H. br-H). 4.23(4H . . 
7.11 2H. d. J-8HX), 7.15-7.33 (lOH, m) 
7.41(2H, a, J«aHz) 

IR epectrtm V(llq) em": 3412, 3320, 1668 
Maaa ■naetrmn m/z; 


Re£. 
Ex.94 


NBn, 


1 


greaa liquid ' — — 

NMR ■peetrum * (CDCl.) ppm: 2.02(2H, (julntet, 
J-S.SHz), 2.62 {2H, t. J-fi.SHs), 2.83 (2H. t. 
J-6.5HZ), 2.87(2H, t, J=.6.5Hz) 3.17 2H bi- 
»). 3.49(2H. t, J-6.5HZ), j.63(lH, br-. 
«.12{4H, 4.63(4H, s)', 6.63(55; f 
?"S'22'!' 6-85 (2H, d, J=8.5Hz), 7.15(2H, t, 
J-'Jl^)' '-^O-'-^'KH, o), 7.32(4h; t! 

IR spectrum V(Uq) cm'': 3384 

Mesa apeetrum m/x ; 643 (M'l 



Reference Exanple 95 

4- (2- (4-chloro-lH-imidazo [4. 5-c]quinolin-l-yl)ethyl]benzamide 
Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4-t2- 

[ (3-ainino-2-chloroquinolin-4-yl)eunino] ethyljbenzainide, the 
mixture was stirred at 80-120''C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrlle 
yielded colorless crystals with a melting point of 287 .0-288. O'C. 
Elemental analysis: C„H„C1N«0 
Calculated: C, 65.05; H, 4.31; N, 15.97 
Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Example 
95. 
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TmhXm 26 



SpUrtlS I Blemental analygia 

stallisation 

olv«it) 

rht farom ' C,A^C1N,0 

cyatal* Calc: C,65.84; H,4.70; 







K 


(recxystallisation 
solvent) 


Elemental analysis 


Re£. 
Ex.96 




a 


l^GT^t browu 
czystaltf 
(BtQH) 
njp: 220. 0-222. 0*C 


Calc: C, 65.84; H,4.70; Nrl5.36 
Found: C, 65.66; B,4.76; N,15.07 


Re£. 
&C.97 




O 


light brown 
czystcQ.8 
(DMP-H,0) 
mp: 231. 0-232. 0»C 


CA.C1W0 
Calc: C, 66.77; H,4,36; N,12.98 
Pound: C,67.04; H,4.06; M,13.07 


Ref . 

CtX • o 




H 


light brown 
crystals 
(iso-PrOH) 
mp: 128. 0-129. 0»C 


Calc: C. 66.40; H,4.78; N,11.06 
Pound: C,66.50; H,4.57; N,11.05 


Ref. 
Ex.99 




H 


colorless crystals 

(BtOH) 
mp: 165. 5-167. 5»C 


-P^CIN 0. 
Calc: C, 67.09; H,S.12; N,10.67 
Found: C, 67.13; H^S.OS; N,10.72 


Ref. 
Ex. 100 


en fnrph 


TX 

a 


light green 
crystals 

(EtOH) 
mp: 20S. 0-206. 5^C 


C^„C1N,0,S 
Ca±c : 57.90; H,4.62; K«13.50 
Found: C, 58.18; B,4.59; N,13.53 


Ref. 
Ex.101 


SO^-n-Pr 


H 


light yeXlow plate 
crystals 
(MeOK) 
np: 231.5-234.5*0 


c,.H,,caiiAs 

Calc: C,58.80; H,4.93; N,13.06 
Pound: C,58.68; H,4.71; N, 12.92 


Ref. 
Ex.102 


SO^NIfe,. 


a 


light yellow 
crystals 

(CHjCN) 
mp: 233. 5-235. O'C 


C,A.C1N.0,S 
Calc: C.57.90; H.4.62; N,13.S0 
Found: C,57.71; H,4.53; 11,13.26 


Ref. 
Ex.103 




H 


light yellowish 
brown crystals 
(EMF-H,0) ^ 
mp: 265. 0-266. S'C 


C,^„C1N,0,S 
Calc: C,55.89; H,3.91; N.14.48 
Found: C,55.72; H,3.73; N.14.52 


Ref. 
Ex.104 


SOjMHMa 


H 


yellow crystals 
<DMP-H,0) 
mp: 216. 5-217. 5*C 


C„H„C1N,0,S 
Calc: C,56.93; H,4.27; N,13.98 
Found: C,56.79; H,4.43; N,13.B0 
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Table 27 




Ref . 
Ex. 106 




Ref. 
Ex. 112 



Ref. 
Ex.113 



SOjNHMe 



SO^MBMe 



n-Pr 



n-Bu 



NHHs 



NHMs 



NKKa 



Me 



Et 



light yellow crystals 
(DMP-H,0) 
mp; 260. 5-261. 5^g 
light brown crystals 



(EWF-H,0) 
mp: 205. 5-206. O^g 



colorless prism 
crystals 
(EtOH) 
mp; 218. 5-220. Q*C 



light brown crystals 

(EtOH) 
_inp: 249. 0-250 . 0** 



light brown prism 
crystals 
(EtOH) 
_mp! 240. 0^240. 5°C 




Calc: 
Pound; 



Cyi„ClN,0,S 
S'IWJ H,5.23; N,12.65 
C,59.70; H,5.21: N,12.51 



Calc. 
Found: 



C,60 
C, 60.45 



H,5.51; 
H,5.47; 



Calc . : 
Found: 



C,^„C1N,0,S 
C,56.93; H,4.27; N,13.98 
C, 56.95; H,4.26; N,13;77 



C,^,C1N,0,S 
Calc: C, 57.90; H,4.62; N,13.50 
Found: C. 57.96; H.4.74; N,13.21 



C„H,,C1N,0.S 
Calc : C,S8.80; H,4.93; N,13.06 
Found: C,58.67; H,4.84; N,12.94 
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Tabls 28 








Iv 


PxDpertiea 
(reezystallixation 
Bolvcnt ) 


Elomental analysis 


Re£. 
Ex. 116 


HBTS 


R 


liXe crystals 
(nfF-H,0) 
xnp: 246. 5-347. 0'C 


Calc: C,62j5; B,4.44; K,11.75 
Found: C, 62.79; E,4.36; 12.03 


Re£. 
Ex.117 


KHAc 


B 


(EtQH) 
mo: 276. 0-277. 0"C 


C^.CIN^O 
Calc: C, 65.84; H,4.70; K,15.36 
Found: C, 65.66; H,4.76; N,15.09 


Re£. 
Ex.118 


MHAc 


He 


faint yellow needle- 
IDce crystals 
(MeOH) 
no: 250. 0-251. O'C 


C,H„C1N,0 
Calc: Cr66.S8; H,5.05; N,14.79 
Pound: C,66.46; H,5.03; N,14.80 


Re£. 
Ex. 119 




Bt 


yellowish orange 
crystals 
(AcOEt) 
mp; 215. 0-2 15. 5*^0 


C^jClW.O 
calc: C;,67.26; H,5.39; N,14.26 
Found: C,67.44; E,5.41; N,14.22 


Re£. 
Ex.120 


NKAC 


n-Bu 


light brown crystals 
(HeOH) 
mp: 220.0-220.5*0 


C,^C1N,0 
Calc: 0,68.48; H,5.99; K.13.31 
Found; 0,68.47; H, 6.00; N,13.58 


Re£. 
Ex.121 


KMeAc 


H 


colorless needle-like 
crystals 
(EtGH) 
11©: 137. 0-137. 5"C 


C,H„C1N.0 
Calc: 0,66.58; H,5.05; N,14.79 
Found: 0,66.50; H, 4.96; N, 14.77 


Re£. 
Ex.122 


NMeAc 


Me 


colorless crystals 

(iso-PrOH) 
wp: 248. 5-249. 0*C 


C^,C1N,0 
Calc: C, 67.26; H,5.39; N, 14.26 
Found: C, 67.30; H, 5.42? N, 14.24 


Re£. 
Ex.123 


NMoAc 


Et 


faint brown prism 
jsrystala 
(TOF) 
mpi 233. 0-234. 5"C' 


C^,C1K,0 
Calc: 0,67.89; H,5.70; N,13.77 
Found: 0,68.06; H,5.58; N,13.94 


Ref . 
Ex.124 


NMeAc 


n*Bu 


colorless crystals 

(AcOEt-iao-I>r,0) 
mp: 175. 5-176. O'C 


C„H„C1N,0 
Calc: 0,69.03; H,6.26; N,12.88 
Found: 0.69.07; H,6.22; N,12.85 


Ra£. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 151. 5-152. 5'C 


C,AtClN, 

Calc: 0,77.33; H,6.31; N,10.02 
Found: 0,77,42; H,6.29; N,10.11 


Re£. 
Ex.126 


CHMeNHAc 


Et 


light yellow crystals 
(AcOEt) 
mp: 188. 5-190. 5'C 


c,A,ciN,o 

Calc: 0,68.48; H,5.99; N,13.31 
Found: 0,68.27; H,6.11; N,13.21 
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Table 29 



06: 



Ref 
Ex.127 



Ref. 
Ex.128 



Ref. 
Ex.130 



Ref. 
Ex.131 



Ref. 
Ex.132 



Ref. 
Ex.133 

Ex.134 



Ref. 
Ex.135 

Ref. 
Ex.136 



Ref. 
Ex.137 



Ref. 
Ex. 138 



NKMa 



NHHs 



Properties 
(recrystallization 

light yellowish brown 
crystals 
(DHP-H,0) 



NKMs 



NHAc 



NHAc 



NHAc 
NHAc 



NMeAc 



NMeAc 



NHeAc 



NMeAc 



He 



n-Bu 



Me 



Et 



n-Bu 



He 



Et 



n-Bu 



colorless crystals 
(iso-PrOH) 
202. 0-204. Q^g 
colorless prism 
crystals 
(EtOH) 
_np; 247.0-24B.0*g 



colorless needle-like 
crystals 
(AcOEt) 
164. 0-165. Q<*r 



colorless crystals 
(MeOH) 
_247^0-249.0*'C 



colorless needle-like 
crystals 
(EtOH) 

249 J)-250.0"C 



colorless crystals 
(AeOEt) 
. 202. 0-202. S'^g 
colorless crystals 

UcOEt) 
mp; 192.0-193 .O'g 



light brown crystals 
(iso-PrOH) ' 
mp; 191. 5-192. S'^g 
colorless crystals 

(EtOH) 
mp; 229. 0-230. 0'^C 



colorless needle-like 
crystals 

(THF) 
217. 5-218. 5'g 
colorless crystals 
(AcOEt-iso-PrjO) 
np: 147.0-14B . 0"C 



Elemental analys 



Calc : C.55^3i*;.^S4!90; N,14.33 
Found: C,55.03; H,4.76; NaJ.io 



C,^,ClN.OjS " 
Calc : C,56.36; h;5!23; N,13.84 
Foiind; C.56.51; H,5.4i; n:13:57 



Calc.: C,57 



C,A,C1N,0,S 

P«n.,^ n'd'ii' H'5-53; N,13,37 
Found: C,57,34; H,S.72; N,13.16 



Calc: 
Found: 



C^,C1N,0,S 
.J,59.92; H,6.34? N,12.15 
C,59.70; H,6.22; N,11.95 



C,^C1N,0 
Calc : C, 64.95; H,6.00; N,15.1S 
Found: C,6S.14; H,5.72: N,1S.23 



C H^CIN.O 
Calc.: 0,65.87; H,6.05; N,14.63 
Found: C,65,82; H,6.05; K,14;61 



Calc. 
Found ; 

Calc . J 
Found: 



C, 66.57; H,6.35; 
C, 66,32; H,6.24; 



C,,H„C1N,0 
C,67.83; H,6.88; 
0,67.89; H,7.02; 



N,14.12 
N,14.04 

N,13.18 
M,12.93 



Calc. 
Found : 

Calc: 
Found: 



C,,H„C1H.0 
,65.87; H,6.0S 
C, 66 .07; H,6.02; 
CAsClN.O 
.57; H,6 



0,66 
0,66 



40; 



35; 
H,6.35; 



N, 14.63 
N, 14.61 

N,14.12 
N,14.11 



Calc . : 
Found: 



C„H,,C1N,0 
0,67.22; H,6.62; N,13.63 
C,67.17; H,6.62; N,13.68 



Calc: 0,68.4br H,7.12; N,12.76 
Found: 0,68.52; H,7.17; N, 12 .77 
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Table 30 



OX 









Properties 
(recryst alii ration 
solvent) 


Elemental analysis 


Re£. 

e:x.139 


CHMeNHAc 


H 


colorless crystals 

(AcOEt) 
lop: 192. 5-193. 5'C 


C^CINO 
Calc: C, 66.57; H«6.35; N.14.12 
Pound: C,66.63; R,6.47; N,14.29 



Table 31 





R* 




Properties 
( recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.140 




H 


brown crystals 
(DMF-H,0) 
xnp: 261. 0-262. 5'C 


C,^„C1N,0,S -1/411,0 
Calc: C,55.24; H,3.99; N,14.32 
Found: C, 55.06; H,3.71; N,14.44 


Ref . 
Ex.141 




Me 


light brown crystals 
(CH,C3Y) 
mp: 276.5-278.0*0 


C,^,C1U,0,S 
Calc: C,56.93; H,4.27; N,13.98 
Fo\2nd: 0^56.66; E,4.11; 19,13.81 


Ref. 
Ex.142 


p-SO^ 


OMe 


light brown crystals 
(CH,CN) 
mp: 266. 5-268. 0'C 


c„a,ciN,o,s 

Calc: C,54.74; H,4.11; N,13.44 
Found: C, 54.47; H,3.96; N,13.29 


Re£. 
Ex.143 


p-SO^ 


CI 


light brown crystals 
(C3i,CN) 
mp: 263. 0-264. 0'C 


C„H C1^.0,S 
Calc: C.51.3i; H,3.35; N,13.30 
Found: C,S1.13; H,3.16; N.13.07 



Table 32 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 
{CHjCN) 
mp: 238. 5-239. S^C 


C,^,C1W,0,S, 
Calc: C,48.91; H,3.34; Na4.26 
Found: C,49.08; K,3.23; N,14.53 



Table 33 




Ref . 


n 


Propertioa 

{recryatallization 
^ solvent) 


Elemental aaalyais ' — 1 


Ex.145 
Ref. 


1 


colorless needle-like 
crystals 
(StOH) 
np; 260. 0-261. 0»c 


Calc. : 
Found: 


C,^yClN,0,S 

^'54.77; H,3!S1; N,15 
C,54.73; H,3.48; N,14 


.03 
.84 


Ex.146 


3 


colorless crystals 

(DMF-H,0) 
"OS 183.5-lg4.0'*C 


Calc. : 
Found: 


C,JJj,ClKr^O,S 
r'lliV ^'^-27; N,13, 
C,56.65; H,4,25; W,13. 


98 
68 



Table 34 



Ref. 
Ex.147 



HOH2C 



cxX 



_ Properties 



colorless crystals 

IR spectru m V dig) cm"; 3436 



Reference Example 148 

4-[2-(4-chloro-2-inethyl-lH-imidazo[4,5-c]quinolin-l-yl)ethyl]-N- 
( 1 -e thoxye thylidene ) benzenesul f onamide 

Upon adding 9.4 ml of ethyl orthoformate to 2.34 g of"4-[2- 

[ (3-ainino-2-chloro<iuinolin-4-yl)ainino]ethyl] benzenesulf onamide, 

the mixture was stirred at 140»C overnight. After cooling the 

reaction solution, n-hexane was added for decantation, and then 

the residue was purified by column chromatography [silica gel 

ethyl acetate/n-hexane (1:1-4:1)]. This was crystallized from a 

mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 

crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals with a melting point of 151. 0-152. 0°C. 
Elemental analysis: C„Hj,ClN^O,S 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 




Ref, 


R^ 


" r" 


Properties 
(recrystallization 

solvent:) 


Elemental analysis 


Ex. 149 
Ref . 


Et 


£t 


light yellowish hrovn 
crystals 
(DMF) 
no; 177.0-178 :o'r 


"Ti ' C^C1N,0,S 
Calc.: CeO.lf; H,5.45; M, 11.23 
Found: C.60.02; H,5.46; N,!!.!! 


Ex.150 
Ref. 


n-Pr 


n-Pr 


yellow needle*liJce 
crystals 
(iso-PrOH) 
mp: 117. 0-1X7. 5'C 


Calc.: C,61?S;''h!'5193; N, 10.63 
Found: C, 61.41; H,5.90; N^ lO .s" 


Ex.151 


n-Bu 


n-Bu 


yellowish brown 
crystals 

(AcOEt-n-Hex) 
WP! 99. 0-100. 5^C 


Calc : C,62.74; h;6,35; N,10.09 
Found: C, 62.58? H,6.41; W lO.ll 



Table 36 



ElO 




Ref. 
Ex.152 



. Properties 



reddish bro%m crystals — 



8.S5(1H. m). 8.65{1H. a) 

IR spectrum Vdiq) can"': 1366, 1162 
Mass spectrum m/T - 442. 444(3:1, M') 



Reference Example 153 

4-[2-(4-chloro-2-ethyl-lH-imida2o[4.5-c]guinolin-l- 
yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-amino-2-chloro- 
quinolin-4-yl)ainino]ethyl]benzyl alcohol in 75 ml of toluene. 
3.1 ml of propionyl chloride was added. After stirring at room 
temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lHO 
was added and reflux was carried out for 6 hours, after whicL 
the reaction mixture was concentrated under reduced pressure, 
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the residue was dissolved in methylene chloride^ and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
browi crystals. _ Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5'C. 

Elemental analysis: C,^H,^C1N,0, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, S8.32; H, 5.74; N, 9.98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153 . 
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I 



Table 37 



Ref . 
Ex.154 



Ref. 
Ex.155 



He 



Et 



He 



Et 



Properties 

(recrystaXliaation 

8olvmh[i 



colorless crystals 

(iso-PrOH) 
apt 150, 5-152. S'^c 



colorless crystals 
(iso-PrOH-iso-Pr,0) 
mpi 128. 0-129. Q^g 



Slemental analysis 



Calc: 
Found: 



C,66.41; H,6.08; N,10.56 
C, 66.30; H,6.25; 10 . 63 



Calc.: C,61^6T7^Sf:62: N,9.87 
Found; C, 67.57; H.6.52 .. nIs.W 



Table 38 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.156 


lAg&t brown crystals 
(iso-PrOH) 
mp: 187,0-lS9.QT 


Calc.: C, 58 755; H,5.'82; N,12.94 
Found: C,58.31; H,5.98; N,12.90 



Reference Example 157 

4- (2- {2-et:hoxymethyl-4-hydroxy-lH-iinidazo[4, 5-c]quinolin-l- 
yl ) ethyl ] benzenesulf onamide 

Upon adding 23.7 nd of ethoxyacetic acid to 5.92 g of 4-[2- 
[ ( 3 -ainino-2-chloroquinolin-4-yl ) amino] ethyl ] benzenesulf onamide, 
the mixture was stirred at 80-130«C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylf ormamide 
and water yielded colorless crystals with a melting point of 
300»C or higher. 

Elemental analysis: C„H,^^0,.1/2H,0 
Calculated: C, 58.52; H. 5.26; N, 13.00 
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Found: C, 58.41; H, 5,00; N, 12.75 

The conpounds for Reference Exauqples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Example 157. 

Table 39 



oeX. 

aea filemaatal analyaia 

ization 

n 

crystals C^^fi^S • 1/ 6IL0 

,0) Calc: C,62.56; H,6.01; N,12. 





R* 




Proper ties 
{ r ecrya tallization 
solvent) 


ElesMntal analysis 


Ref . 
Ex. 158 




iso-Pen 


light brown crystals 
(DMF-HjO) 
mp: 2300*C 


CyH,^,0,S.l/6H,0 
Calc: C, 62.56; H,6.01; N,12.69 
Pound: C, 62.27; H,5.80; N,12.57 


Ref. 
Ex.159 




DF, 


light brown crystals 
(DMF-HjO) 
to: ^OO^C 


Calc: 52.29; H,3.46; N,12.a4 
Found: C,52.16; H,3.38; N.12.86 


Ref. 
Ex.160 


SOJNH, 


a{,CK,CF, 


light brown crystals 

TOQi 290. 0-291. S^'C* 
decoxnoos i tion 


C„H„F^,0,S 
Calc: C,S4.31; H,4.12; N,12.06 
Found: C,54.33; H«3.87; N,12.01 


Ref. 
Ex.161 


SO,NH, 


CK,OH 


faint brown crystals 
(DMP-HjO) 
mp: 294. 0-296. 0*C 


Cft^,0,S 
Calc: C,57.28; H,4.5S; M,14.0€ 
Found: C,57.17; H,4.60; N,14.06 


Ref. 
Ex.162 


SO.NH, 


CH,OHe 


light brown crystals 
(EtOE) 
mp: 277. 5-278. 5'C 


C,A.N,0,S.1/4H,0 
Calc: C,57.61; H,4.96; N,13.44 
Found: C, 57.52; H,5.04; N,13-34 


Ref. 
Ex.163 


NKH3 


CH,OEt 


light brown crystals 
.(MeOH) 
mp: 231. 0-233. 0'C- 


Calc: C,59.98; H,5.49; K,12.72 
Found: C, 60.00; H,5.52; N,12.68 


Ref. 
Ex.164 


SO,NHMe 




light brown crystals 
(DMF-H3O) 
mp: 288. 0-289. C'C 


Calc: C,63.28; H,5.54; N,12.83 
Found: C,63.07; H,5.41; N,12.57 


Ref. 
Ex.165 


SO,NHMe 


CHjOEt 


light yellow crystals 
(DMF-H,0) 
ntp: 268.S-270.0''C 


calc: C, 59.98; H,5.49; N,12.72 
Found: C, 60.09; H.5.44; N,12.90 



Table 40 






R- 


R* 


Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.166 


SOJNH, 


CK,OEt 


light brown crystals 
|DMF-H,0) 
mp: ^OO'C 


C H,^AS.1/3H,0 
Calc: C,57.78; H,6.16; N,12.83 
Pound: C,57.54; H,6.16; N,12.68 
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Table 41 





Properties 

(recrystttllization aolvent) 


Elemental analysis 


Re£. 
Ex.168 


colorless needle-like crystals 
(AcOEt) 
mp: 186. 0-186. 5'C 


Calc; C,73.82; H,6.42; N,9.22 
Pound: C,73.64; H,6.39; N,9.16 



Table 42 




Properties 



Re£. 
Ex.169 



SOjNH, 



n-Pcn 



light brown crystals 
NHR spectrum ^ (BMSO-d,) ppm: 0.87(3H, t, J-7Hz), 
1.15-1.40 (4H, m), 1.63 {2H, quintet, J»7H2), 
2.43 (2H, t, J=7Hz), 3.20(2H, t, J«7Hz) , 4.73 (2H, 
t, J-7H2). 7.21(2H, br-s), 7.29(2H, d, J-8Hz), 
7.45 (2H, t, J»8Hz), 7.50(1H, d, J-8Hz) , 7.73 (2H, 
d, J-BH2), 8.07 (IH, d, J-8HZ), 11.43 ilH, br-a) 

IR spectrum V(KBr) cm'*: 1660> 1336, 1162 



Ref . 
Ex.170 



SOjNH, 



xso-Bu 



yellowish brown crystals 

NMR spectrum 5 (DMSO-cS,) ppm: 0.89(6H, d,* ..«7Hx), 
2.05-2.15 (1h', m), 2.32 (2H, d, J=7H2) , 3.18{2H, 
t, J-7HZ) / 4.74(2H, t, J=»7H2) , 7.23(2H, br-s) , 
7.29(2H, d, J-8.5H2), 7 .30-7 .35 (IH, m) , 7.40- 
7.51(2H, m), 7.73(2H, d, J=»8.5H2), 8 . 05-8 . 10 (IH, 
m), 11.4(1H, br-s) 

IR spectrum V(KBr) cm'*; 1652, 1348, 1162 



Ref. 
Ex.171 



SOjNH, 



light yellow crystals 
NHR spectrum ^ (I3MS0-d,) ppm: 0 . 15-0 .25 (2H, m) , 
0.45-0.55(2H, m) , 1 . 05-1 . 10 ( IH, m) , 2.55- 
2.60{2H, m) , 3.22(2H, t, J=7H2), 4.82(2H, t,.. 
J:57H2), 7.24(2H, br-s), 7.34 (2H, d, J=8H2) , 
7.35-7.40(lH, m) , 7 . 50-7 . 60 {2H, m) , 7.74(2H, d, 
J=8H2), 8.10-8.15(1H, m), 11.72{1H, br-s) 

IR spectrum V(KBr) cm'': 1656, -1346, 1164 



Ref. 
Ex.172 



NKHs 



colorless crystals 
NMR spectrum 5 (DMSO-d,) ppm: 0 . 05-0 . 15 (2H, m) 
0.45-0.55(2H, m) , 1 . 05-1 . 15 (IH, m) , 2.39(2H. d. 
J=7H2), 2.91{3H, s), 3.07 {2H, t, J«7Hz) , 
4.67(2H, t, J=7H2), 7,02(2H, d, J-8.5Hz), 

d, J-8.5H2), 7.28 (IH, t, J-7.5Hz). 
t, Js:7.5Hz), 7.49(1H, d, J«7.5H2), 
d, a=7.5Hz), 9.54(1H, br-s), 11.41(1H, 



7.11(2H, 
7.44(1H, 
8.05(1H, 
br-s) 



IR spectrum V(KBr) cm'': 1620, 1332, 1154 
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'Vablm 43 




Kef. 
Ex.173 




ai,0R 


light brown crystals — — — _ 

NMR^ectrum ^ (DMSO-d,) ppm: 2.38(3H, o) , 
3.27(2H, t, J=7.5H2), 4.42(2H, s), 4.87(2H t 
5.56(1H, br-8), 7.25-7 35 (2H,«f ' 
7.40{2H, d, J»8H2), 7.40-7.55(2H, a , 7,69 2H, 

J-8HZ), 8.08(1H, d, J.8HZ), li.44;iK; s) 
IR spectrum VjKBr) cm': 1666. 1314, 1158 



Ref . 
Ex.174 



Table 44 




-rr—r . Properties 

light yellow crystals ~ ■ 

NMR spectrum ff (DMSO-d.) ppm: 1.10-1.20 (6H. m) . 3.16(2H. 
j:7Hr? i'n«;«"^ '».40(2H. 8), 4.78(2H, t, 

7^^i',= ;2£*^^; 5-"<2H, s), 7.20-7.25«2H. «) , 

li Sslw! «?' ^•""■'•55«2H. a). 8.08 (IH. d, J-8Hx). 

IR spectrum V{KBr) an"': leSQ 
Mass spectrum m/z ; 463 (H') 
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Table 45 






R" 


R* 


Procerties 


Ref . 
Ex.175 


50^ 


Me 


colorless crystals 

NMR spectrum ^ (DHSO-d,) ppm: 1.65-1.80(4B, m) , 
2.21(3H, a), 2.45-2.60(2H. m) , 2.75-2.85 (2H. m) . 
3.07(2H, t, J-7.5H2), 4.39 (2H, t, J-7.5Hz), 7.23 (2H, 
br-a), 7.30(2H, d, J-8Hz) , 7.74(2H, d, J-SHz) , 
10.65 (IB, br*8) 

IR spectrum V(KBr) cm"*: 3364. 3252. 1654, 1332.1158 


Ref. 
Ex.176 




Et 


colorliaas crystals 

NMR spectrum f (XUSO-d,) ppm: 1.21(3H, t, J-7.5Hz), 
1. 65-1.80 (4H. m), 2.45-2.60 C2B, m) , 2.55 (2R, q, 
J-7.5H2), 2.75-2.90(2H, m) , 3.05(2H, t. J-7.5Hx), 
4.39(2H, t, J-7.5HZ), 7.22(2H, br-s), 7.30(2H, d, 
J«8.5Hz), 7.73 (2H« d, J»8.5Hz), 10.67(1H, br-s) 

IR spectrum V(KBr) cm"': 3224. 3088. 1650. 1332.1160 


Ref. 
Ex.177 


NHMS 


CH,0£t 


colorless crystals 

NMR spectrum ^ (JMSO-d«) ppm: 1.13 (3H. t, J-7Hz) . 
1.60-1.80(4B. m), 2.45-2.60(2R| m) , 2.80-2 .90 (2a, 
m), 2.94(3B. a), 3.01(2B. t, J-8Bz) , 3.49(2B, 
J-7HZ). 4.41(2H. s), 4.45(2B, t, J»8Rz) , 7.09(23; d, 
J-8.5HZ). 7.15(2R, d, J-8.5Hz), 9.5S(1B| br-a) , 
10.74{1H, br-s) 

IK spectrum VCKBr) cm'': 3464. 1652, 1330. 1148 



Table 46 






Properties 


Ref. 
Ex.178 


colorless crystals 

NMR spectrum ^ (DMSO-d.) ppm: 0.10-0. 20 (4H, m) , 0,45- 
0.55{4H. m), 0 . 95-1.00 (IH. m) , 1 .00-1 .10 (IH. m> . 
1.71(4H. br-s), 2.27 (2H. d. J«6.5Hz). 2.43 (2H, d. 
J-6.5HZ). 2.52(2H. br-s). 2.81(2H, br-s). 2.'97(2B. t. 
J-7.5HZ). 4.37 (2H, t, J-7.5Hz). 5.06 (2H. s) . 7.09 (2H. 
d. J-8.5HZ), 7.27(2H, d. J»8.5H2), 10-66 (IB. br-s) 

IR spectrum V(KBr) cm'*: 173 6, 1660 



Reference Example 179 

4-12- {4-chloro-2-ethoxymethyl-lH-iinidazo[4, 5-c]quiiiolin-l 
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yi ) ethyl J benzenesulf onamide 

To a suspension containing 3.03 g of 4-[2- (2-ethoxymetyl-4- 

hydroxy-iH-inddazo[4,5-c]ciuinolin-l-yl,ethyl]ben.eaesulfonaIidI 
1-5 ml of triethylamine and 30 ml of toluene there was added ' 
dropwxse 2.8 inl of phosphorus oxychloride at room temperature 
and then the mixture was stirred at 120«C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purified by column chromatography [silica gel, methylene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals. 

IR spectrum v(KBr)- cm"* : 3360, 1332, 1160 
Mass spectrum m/z : 444 (If} 

NMR spectrum * (DMSO) ppm : 1.16(3H, t, J=7Hz) , 3.30(2H, t, 
J=8Hz), 3.56(2H, q. J=7Hz) , 4.59{2H, s) , 4':99{2H. t, J=8Hz) , 
7.24(2H, br-s). 7.41(2H, d, J=8Hz) , 7.77-7.82 (4H, m) , 8.11- 
8.13 (IH, m), 8.45-8.47 (IH, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. . 
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TSBbla 47 





R* 


R^ 


Properties 
(recryatallization 
solvent) 


Elmnental analysis 


Ref. 
Ex.180 


SO^ 


n-Pen 


light brown crystals 
(EtGH) 
bp: 212. 0-213. 0«C 


c:a.cin.o,s 

Calc: C,60.45; H,5.51; N,12.26 
Found: C.60.28; H,5.46; N.12.04 


Re€. 
Ex.181 


SOJNH, 


iso-Pen 


light yellow needle- 
like crystals 
(BtOH) 
mp: 240. 0-24 1.5'C 


calc: C,60.^ H.5.51; N,12.26 
Found: C,60.51; H,5.53; N,12.25 


Ref. 
Ex.182 


SOJIH, 


r< 


light brown crystals 
(DMF-H,0) 
mp: 266,0-270. O'C 


Cyj,,ClN,0,S -3/411,0 
Calc: C,58.14; H,4.99; N,12.33 
Foxind: C, 58.17; H, 4.79; N 12 49 


Ref. 
Ex.183 


SO^ 


CF, 


light brown crystals 
(DHF-HjO) 
mp: 253 ,0-254 .0*C 


C,AiClF^,0,S 
Calc: C,50.1^; H.3.10; N,12.32 
Found». C.49 .93 ; H.3 14? M 12 55 


Ref. 
Ex.184 


SOJQi, 


C2i,CH,CF, 


yellowish brown 
crystals 
(DMF-K,0) 
mp: 239. 5-241. 5*C 
decomposition 


C„H„C1F^,0,S 
Calc: C, 52.23; H,3.76; N,11.60 
Found: C,52.34; H,3.94; N^ll.SS 


Ref. 
Ex. 185 


SO^ 


CH,OHe 


light brown crystals 
(DMF-H,0) 
mp: 234. 5-235. S'C 
decomoos i t ion 


C„H,.C1N,0,S 
Calc: C,55.75; H,4.44; N,13.00 
Found: C, 56.00; H,4.17; N,13..08 


Ref. 
Ex.186 


NHMa 


r< 


light brown crystals 
(AcOEt) 
mp: 205. 0-206. CC 


c,A,ciNAS 

Calc: C, 60.72; H.5.10; N. 12.31 
Found: C, 60.87; H,5.14; N.12.01 


Ref. 
Ex.187 


NHMs 


CHjOEt 


faint brown crystals 
(EtOH) 
mp: 198. 5-200. S'C 


C^C11I,0,S 
Calc: C,57.57; H,5.05; N,12.21 
Found: C,57.59; H,5.04; M,12.15 


Ref. 
Ex.188 


SO,NKHe 


r< 


light brown C3;ystals 
(DKF) 
mp: 255, 5-257. O'C 


C^C1N.0,S 
Calc: C,60.72; H,5.10? N,12.31 
Found: C, 60.62; H,5.02; N»12.26 


Ref. 
Ex.189 


SOJiKMe 


CH,OEt 


light yellow 
crystals 

(DMF-H3O) 
mp: 214. 0-215. 5*C 


C^C1N,0,S 
Calc: C,57.57; H,5.05; N,12.21 
Found: C,57.48; H.4.90; N,12.41 
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Table 48 





R* 




Properties 
(recrystallization 

solvent) 


Elemental analysis 


Ref . 
Ex.190 




Me 


light brown crystals 
(DMF-H,0) 
mp: 283 .0-286. O'C 


CjJL,ClN,0.S.l/4H,0 
Calc: C, 55,74; H, 5 .29 K, 13 . 68 
Pound: C, 55.65; H,5.15; N,13.68 


Ref. 
Ex.191 


5O4IH, 


Et 


light brown crystals 
(DMF-H,0) 
TO: 271. 0-273. 0'C 


C,JL,C1N,0,S -1/411,0 
Calc: C,5r.73; H,5.59; N,13,23 
Found: C,56.51; H,5.45; N,13.37 


Ref. 
Ex.192 




CHjOEt 


light yellow needle- 
like crystals 
(EtOH) 
TO: 208. 0-209. 5'C 


C,H„C1N,0,S 
Calc: C,55.18; H,5.61; N,12.48 
Pound: C,5S.86; H,5.6S; N,12.22 


Ref. 
Ex.193 


NKHa 


atOEt 


colorless needle- like 
crystals 
(EtQH) 
to: 169. 5-170. O^C 


C^C1N.0,S 
Calc: C,57.07; H,5.88; N,12.10 
Pounds. C, 56.77; H,5,80; N,12,02 



Table 49 






Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
( Benzene-n*Hexane ) 
to: 109.0- 110. 5*C 


c,A,caN,o, 

Calc: C, 70,35; H,6.75; N,8.79 
Found: C, 70.18; H,6.74; N,8.88 
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Properties 



Ref . 
£x.l95 



brown crystals 
KMR spectrum (DMSO-d.) ppm: 0.93 (6H, d. 
J«7Hr), 2.10-2.20(1H, m) , 2.47(2H, d, J-7Hx}, 
3.25(2H, t, J-7Hr), 4.91(2H, t, J-THr), 
7.23 (2H, 33r-B), 7.29 (2H, J-8.5Hr). 7.73 (2H, 
d, J-8,5Hz), 7.75-7.80(2H, m) , 8.05-8 .15(1H. 
m), 8 .40*8. SO (IB, m) 

m spectrum V(KBr) cm'*; 1332 > 1160 



Table 51 



oX 



Properties 



Ref. 
Ex.196 



brown liquid 

NMR spectrum 5 (CDCl,) ppm: 1.20(3H, t, J=7Hr) , 1.80- 
2.00(4H, m), 2.97(2H, t, J«7.SHz), 3 . 00-3 .10 (2R, m) , 
3.01(3K, 8), 3.10-3.20(2H, m) , 3.52(2H, J«7Hz) , 
4.43(2H, 8), 4.52(2H, s) , 4.S7(2Br t, J-7.5HX), 
6.65(2H, d, J»8.5Hz)« 6.85(2K, d, J-B.SKz), 7.20(2H, 
d, J=7.5Hz). 7.24(1H, t/ J-7.5H2), 7.31(2H, t, 
J-7.5HX) ' 

IR spectrum V(liq) on'': 3424 

Mass spectrum m/z; 488, 490(3;1/ M*) 



Reference Example 197 

N- [4 - [ (2 - (4-dibenzylamino) -2-ethoxyinethyl-lH-iinidazo [4 , 5- ^ 
c] quinolin-l-yl) ethyl] phenyl ] acetamide 

A mixture of 5.21 g of N- [4- [2- [ (3-amino-2- 
diben2ylaminoquinolin-4-yl) amino] ethyl] phenyl] acetamide and 4.21 

g of ethoxyacetic acid was stirred at 140'*C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous, layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline auid dewatering. 
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the solvent was distilled off. The residue was purified by 
column chromatography [silica gel, ethyl acetate/n-hexane a-2- 
1:1)] and washed with a mixed solution of ethyl acetate and 
isopropyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. S»C. 
Elemental analysis: C„Hj^,0, 
Calculated: C, 76.13; H, 6.39; N, 12.00 
Found: C, 76.23; H, 6.32; N, 11.98 

The compounds for Reference Examples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Exan^jle 197. 

Table 52 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex. 198 


light yellow crystals 
(AeOEt) 
mo: 188. 5-189. 0*C 


Calc: C,66.22; H,5.34; N,14.a5 
Found: C,66.01; H,5.35f M,14.72 



Table S3 



cxV. 



IT ^NBnj 





R- 


R* 


Properties 
( recrys talliza ti on 
solvent ) 


Elemental analysis 


Ref . 
Ex.199 


NBn, 


H 


light brovm crystals 
(AcOEt) 
mo: 161. 5-162. 0*C 


Calc: C. 82.66; H.6.63; N,10.71 
Found: C, 82.55? H,6.76; N.10.71 


Re£. 
Ex.200 




H 


colorless crystals 

(MeOH) 
n©: 160. 0-161. G^C 


C H,N,0,S.1/2H,0 
Calc: C,68.il; H,5.90; N,12.81 
Found: C, 68.20; H,5.93j M, 12.77 



Table 54 
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HOMtHC 






Procerties 


Ex.201 


or^ngm liquid 

NHR spectrum d (CDCl,) ppn: 1.17(3E, J>7Rz), 
1.49(3H, d, J-6.5BZ), 1.78(1H, br-e) , 3.27(2B, t, 
J»7.5Kx), 3.45(2H» q, J«7Ha), 4«39(2H« 4.81(2H. 
t, J-7.5H2), 4.90(1H, q, J-6.5H2;, 5.43(4H, hr-«), 
7.14r2H, d. J-SHz), 7.15-7.40(13H, m) , 7,51(1H, t, 
J-8H2), 7.86(1H, d, J-8H2), 8.13 {IH, d, J-8Hx) 

TR spectrum V(llq) cm''; 3420 



Table 55 



Properties 

id 

CDCl,) ppm: 1.15 (3H, \ 
a) , 2.84 (2R, br-s) , : 
3.43(2H, J«6.5Hz) , 





Properties 


Ref . 
Ex.202 


light brown liquid 

NMR spectrum ^ (CDCl,) ppm: 1.15(3H, t, J=7H2) , 1.89(4H, 
br->8), 2.17(3K, s) , 2.84(2R, br-s) , 3.05(2H, t« J-7.5B2), 
3.11(2H, br-8), 3.43UH, q, J«6.5Hz), 4.36(2H, 8), 
4.S2(2H, t, Ja7.5Hz}, 5.24(4K, s), 7.0S(2B, d, J-8HZ} , 
7.15-7.35(10H. m), 7.41(2H, d, J»8H«) 

IR spectrum V(liq) cm'*: 3304, 1668. 1096 
Mass spectrtair m/z: 567 (iT) 
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Table 56 



Re£. 

EX.2Q2 


R* 
NBn, 


Et 


— — Propertiag 

yellow liquid " ' — 

^(CDCl,) ppa: 1.22(3H, t. J.7.5Hx). 
2.17 (2H, quintet, Js7.5H2), 2.47 (2H, a. 

Mass scectrum m/z: 681 (M') 


Re£. 
Ex.204 


NBn, 


CH,OEt 


brown liquid ' ^ — — — — — 

NMR spectrum ^ (CDCl,) ppm: 1.14(3H, t, J-7H2) , 

^i^tet, J=7.5Hz), 2.92(2H, t, J=7.5H2), 
2.95 (2H, t. J-7.SHZ), 3.21<2H, t, J-7.5Hz), 3.42(2H, 

rSl: *-35(2H, s), 4.35(2H, t, J-7,5H*), 4.63(4H, 
V'o L^?**"' 6-«(2H, d, Jn8.5H2), 6.90(2H, d/ 

^' 7.20.7.30(14H/m) 
7.32 (4H. t. Ja7.5H«) ^ 



Reference Example 205 

4- [2- (2"acetoxymethyl-4-hydroxy-lH-iinidazo[4,5-clquinolin-l- 
yl ) ethyl ] benzenesulf onaitiide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxymethyl-lH- 
imidazo [4, 5-c]quinolin-l-yl) ethyl] benzenesulf onamide there were 
added 225 ml of pyridine -and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275 . 0-276 . 0'^C. 
Elemental analysis: Cj^H^N^OgS 
Calculated: C, 57.26; H, 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Example 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 



- 82 - 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
£x.206 


light brown crystals 
(XafF-H,0) 
flip: 242. 0-244. 0*C 


Calc: C, SB. iTs^fi%Bt W,12.33 
Pound: C, 58.07; H.4.59; N,12.17 



Reference Example 207 

4- [2- (2-hydroxymet±yl-4-phenoxy-lH-iinidazo[4,5--c]<iuinolin-l- 
yl ) ethyl ] benzenesulfonamide 

A mixture of 3.00 g of 4- [2- (2-acetoxi^ltethyl-4-hydroxy-lH- 
imida2o [4, 5-c]quinolin-l-yl) ethyl]ben2enesulfonamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120'*C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated tinder reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylformamide 

and water yielded light brown crystals with a melting point of 

261. 0-263. O^C. . 

Elemental analysis: C^Hj^^O^S 

Calculated: C, 63.28; H, 4.67; N, 11.81 

Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207, 
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Tiibl* 58 




OH 




Properties 



Ref . 
Ex.208 



NMR spectrum ^ (EMSO-d,) ppm: 2.38(3H, d, J«5H2) , 3.34(2H, 




Reference Example 209 

4- [2- {4-phenoxy-lH-iiiiida2o [4, 5--c]quinolin-l-yl) ethyllbenzamide 

To 1.65 g of 4-[2-(4-chloro-lH-iinidazG[4,5-c]quinolin--l- 
yl) ethyl Ibenzamide there were added 0.81 g of potassixm 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120°C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. O'C. 
Elemental einalysis: C^^K^J^^O^ 
Calculated: 73.51; H, 4.94; N, 13.72 
Found: 73.33; H, 4.85; N, 13.43 

The confounds for Reference Exairples 210-287 listed. in 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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Tttfaltt 59 



Properties j 
recrya talliiation 

aolvent) 





R* 


R 


Properties 
( recrya talliiation 
solvent) 


Elemental analysis 


Re£. 

nun 
EX.210 


CQNBMe 


H 


faint violet crystals 
(EtOB) 
fflp: 215. 0-217. 0*C 


Calc: C,73.92/ B,5.25; N,13.26 
Pound: C,74.02; H,5.13; »,13.16 


Ref . 
Ex.211 


OH 


H 


faint brown crystals 
(StOH) 
hip: 266. 0-268. O^C 


Calc: C,75.57; H.5!o2; N,11.02 
Pound: C,75.37; H,4,72; N, 11.09 


Ref. 
Ex.212 




H 


colorless crystals 

(EtOR) 
mpt 193. 0-195. O^C 


Calc: C,74.48; H,5.56; N,9.31 
Found: C,74.42; R,5.45; H,9.38 


Ref. 
Ex.213 


SO,IlHEt 


H 


light brown crystals 
(I3HF-B,0) 
mp: 2S7. 0-259. O'C 


Calc: C, 66.08; H,S.12; N«11.86 
Found: C,66.11; R,4.97; N,12.12 


Ref. 
Ex.214 


SO,NHnPr 


K 


colorless crystals 

(DMF-HjO) 
mot 231. 5-235. 0*C 


Calc: C,66.65; H,5.39; N, 11.51 
Found: 66.54; H.5.32; N,11.80 


Ref. 
Ex.215 


SO^e« 


H 


light reddish brown 
crystals 
(DKP-H,0) 
mp: 204.5-205.5*0 


C A.N,0,S 
Calc: C, 66.08; H,5.12; N,11.86 
Found: C, 65.80; H,4.91; H,11.64 


Ref. 
Ex.216 


SOj^ 


B 


light brown crystals 
(DMF-HjO) 
irp: 260. 0-260. 5'C 


Calc: C, 64.85; H,4.54; N.12.60 
Found: C»64.58; Hr4.27; N,12.5d 


Ref. 
Ex.217 


SOJNH, 


Et 


light bro%m crystals 
(CH,QI) 
nrp: 277. 0-280. 0«C 


C„H,^,0,S 
Calc: C, 66.06; H,5.12; N,11.86 
Found: C, 65.83; R,4.83; N,11.75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 
JDMF-H,0) 
np: 225.0-226.0''C 


Calc: C,66,6lf*H'5\^39; H.11.51 
Found: C66.57; H,S.27; N.11.56 


Ref. 
Ex.219 


so^ 


n-Bu 


light yellow needle- 
like crystals 
(C3i,Cl,-MeOH) 
inp: 233. 5-234. 5'C 


c^^AS 

Calc: C,67.18; H,5.64; Nai.l9 
Found: C, 66.84; B,5.57; N,10.93 


Ref. 
Ex.220 


50^ 


n-Pen 


light brown crystals 
(CHjCN) 
mp: 168. 5-169. S'C 


c.A^,o,s 

Calc: C,67.68; H,5.88; N,10.89 
Found: C, 67.49; H,5.71; N.10.73 


Ref. 
Ex.221 


SO^ 


iso- 
Pen 


colorless needle-like 
crystals 
(caijCN) 
bp: 225. 0-226. 5'C 


Calc: C, 67.68; H.5.88; N,10.89 
Found: C, 67.42; K,5.83; N,iq.78 
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Table 60 






R* ■ 




(rccryataaiization 
solvent) 


Elemental analysis 


JR«£. 
Ex.222 








C„H-N,0,S«Na 
Calc.: C,64.6ff; H,4.84; N,10.76 
Pound: C. 64,92; H.4.9fi. K.10.B7 


Ref . 
Ex.223 


so^ 


CP, 


(CMF-HjO) 
mp; 250. 5-251. Q*C 


Calc.: C,58.59; H,3.74; M,10.93 
Found; C.58.38; H,3.55; K,10.83 


Re£. 
Ex.224 




CH,CK,CP, 


(EMF-H^O) 
TO: 227. 5-228. 5«C 


Calc: C,59?^nfl'j29s H,10.36 
Pound; C, 60,10; H,4.20; N, 10.30 


Re£. 
Ex. 225 




CHLOH 

W^WA 


light brom crystals 

vjjnr^— tijUj 
_ to: 261. 0-263. 0»C 


Calc.s 0,63.28; H,4.67; N,11.81 
Found; C, 63.24; H>4.58; N.11.71 


Re£. 
Ex.226 


SOJJH, 


CRJOHb 


colorless crystals 
(EMP-HjO) 


Calc: C,63.92; H,4.95; N,11.47 
Found: C,63.63; H,4.80; N,11.44 


Re£. 
Ex.227 


SO^ 


CH,OEt 


light yellow crystals 
(DMP-HjO) 


Cj^^.O.S 
Calc: C,64.52; H,S.21; N,11.15 
Pound: C>64.29; H,5.13; N>10.94 


Re£. 
Ex.228 


SO,NHMe 


H 


colorless crystals 

(DWF-H,0) 
to: 261.0-262 .5'C 


Calc: C,65.*?^Hh?4%4? N,12.22 
Fo\md: C.65.28; H.4 64 r N 11 92 


Re£. 
Ex.229 


SO,MHMe 


He 


colorless crystals 

(SKF-H,0) 
TO: 2S3. 5-254. 0*C 


CjAJW.OjS -1/411,0 
Calc: C,S5.46; H,5.18; N,11.74 
Pound: C,65.S7; H>4.95; W,11.84 


Ref . 
Ex.230 


SO^NHMe 


£t 


light reddish brown 
crystals 

, (EMP-H,0) 
to: 235. 5-236. O'C 


Calc: C,66.^^'h°Il39; N, 11.51 
Pound: C, 66.31; H,5.24; N,11.35 


Ref. 
Ex.231 


SO,NHHe 


n-Pr 


light reddish brown 

crystals 
(DMF-HjO) 
to: 220,0-221. 5*C 


C,JH,^,O.S 
Calc; 0,67.18; H,5.64; N,11.19 
Found: 0,67.19; B,5.55; N,11.01 


Ref. 
Ex.232 


SO^NHMe 


n-Bu 


light brown crystals 
(EtOH) 
to: 203 .0-203 . 5^*0 


C.,H,^,0,S 
Calc: C, 67.68; H,5.88; N,10.89 
Foxind: 0,67.69; H,5.73; N,10.92 


Ref. 
Ex.233 


SO^NHMe 




colorless crystals 

(CHjCN) 
to: 225. 0-226. O'C 


C,^^,0,S 
Calc: C,67,95; H.5.51; N,10.93 
Found: C,.67.95; H,5.40; N,10.a9 
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Properties 
solvent) 


Elenental analysis 


Re£. 
Ex.234 


CHjOH 


H 


light brown plate 

CTva tals 
(BtOH) 
mo: 187. 0-189. 0"C 


CpH„N,0, 

Calc • C 75 93' H 5 35? M.IO 63 
Found: C, 76.10; H,5,ll; H,10.71 


Ref . 
Ex. 235 


CRjm 


Et 


(DMF-H,0) 
mp: 220. 0-222. O^'C 


CLmKmN 0 

Calc: C, 76.51; h!5\ 95; N,9.92 
Found: C.76.28; H,6.03; N,10.01 


Re£ . 
Ex.236 


CH,OR 


n-Bu 


light brcnm crystals 
(EtOH) 
mo! 149. 5-150. 5«C 


Calc: C,77.ll'f^!^.47; N,9.31 
Found: C,76.99; H,6.40; N,9.14 


Ref. 
Ex.237 


NHHS 


H 


colorless czyst2U.s 

(CH,Cl,-MeOH) 
mp: 256. 5-257. 5'C 


Calc: Z,e5?iffn!\.B^; N, 12.22 
Found;. C, 65.34; H,4.76; N,12.40 


Ref. 
Ex.238 


NHMs 


He 


colorless crystals 

(CH,CN) 
mp: 246. 0-247. 0'^C 


Calc: C,66.08;'h,5.12; N,11.86 
Found: C,66.35; H,5.11; K»11.80 


Ref. 
Ex.239 


MHMs 


Et 


colorless crystals 

(DMF-HjO) 
wo: 267. 0-268. O^C 


CjnH„N,0,S 
Calc: C, 66.65; H,5.39; M,11.51 
Found: C. 66.81; H,5.32; N,ll,54 


Ref. 
Ex.240 


NHMs 


n-Pr 


light brown crystals 
mp: 223. 0-225. 5*C 


C,A.N,OS 
wa^c : CfOr.io; 2iy3.o«; Mf^^*^? 
Found: C, 67.02; H,5.55; N,I1.15 


Ref. 
Ex.241 


NHMs 


n-Bu 


light brown crystals 

{DMF-H,0) 
mp: 160. 5-162. 5°C 


Calc: C,67.68; H,5.88; N,10.89 
Found: C, 67.50; H.5.77; N.10.84 


Re£. 
Ex.242 


NHMs 


/-< 


grayish brown crystals 
. (AcOEt) 

xnp: 226. 0-227. 0'C 


C,A.N,OS 
Calc: C,67.95; H,5-51; N, 10.93 
Pound: C, 67.66; H«5.44; N, 10.68 


Ref. 
Ex.243 


NHMs 


C3IjOEt 


faint brown crystals 
(DMF-HjO) 
mp: 223. 0-225. O'C 


Cj^H^.O S 
Calc: C, 65.10; H,5.46; N.10.84 
Found: C. 64.91; K,5.33; N.10.82 


Ref. 
Ex.244 


NHT8 


H 


light brown crystals 
(DMF-HjO) 
mp: 242, 0-242. 5°C 


C„H,^,0,S 
Calc: C, 69.64; H,4.90; N,10.48 
Found: C, 69.47; H,4.68; N, 10.44 


Ref. 
Ex.245 


NHAC 


H 


colorless prism 
crystals 
(EtOH) 
mp:. 234. 5-235. 0'C 


Calc: C,73.92; Hr5.25; M,13.26 
Found: C,73.84; H.5-15; N,13.19 
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Table S2 



OX. 







R' 


Properties 
(racxyBtallisation 

■olvmfc) 


Blemental analysis 


Ref . 
Ex.246 




Me 


f aiat yellow plate 
czystala 
(HeOB} 
WD: 241. 0-243. O^C 


C^JI,0,.1/2H,0 
Calc.: C,72.79; H,5.6'6; K,12.58 
Pound: C,72.74; H,5.76; K.U.53 


Ref. 
Ex.247 


NHAc 


Et 


liffht brown crystals 
(MeOH) 
mo: 247,5-248. O'C 


Calc: C,74.65; H,5.82; N,12.44 
Pound: C,74.71; H,5.84; W,12.46 


Ref. 
Ex.248 


KKAc 


n-Bu 


colorless plate crystals 
(AcOBt) 
mo: 176. 5-177. 0"C 


Calc: C,75.2§; h;^.32; N,11.71 
Pound: C,75.38; H,6.32; N,11.85 


Ref. 
Ex.249 


NMeAc 


H 


colorless crystals 

(AcOEt) 
np: 144. 0-145. 0*C 


Calc: C,74.2d; h;5.54; W,12.84 
Pound: ,.C, 74. 10; H.5.83; N,12.82 


Ref. 
Ex.250 


MHeAc 


He 


colorless crystals 

(iso-PrOH) 
no: 205. 0-206. S^C 


Calc: C.73.18; H,5.92; N,12.19 
Pound; C,73.ia; H,5.67; N,12,12 


Ref. 
Ex, 251 


NHeAe 


Et 


faint brown needle- like 
crystals 
(AcOEt) 
up; 99 . 0-102 . 0'C 


C,^,0, -1/211,0 
Calc: C,73.55; n,S.V7; N,11.83 
Pound: C,73,72; H,6.19; N,11.85 


Ref. 
Ex.252 


NMeAc 


n-Bu 


colorless needle-like 
crystals 
(AcOBt) 
no: 164. 5-165. 0»C 


Calc: C,7S.58f^!^.55; N. 11.37 
Pound: C,75.62; H,6.60; N.11.31 


Ref. 
Ex.253 


NBn, 


n-Bu 


colorless crystals 

-(AcOEt) 
mo: 157. 0-157. 5'C- 


C^A-N.O 

Calc: C,81.79; H,6.54; N,9.08 
Found: 0,81.93; H,6.56; N,9.09 


Ref. 
Ex.254 


CHHeNKJlc 


Et 


light brown crystals 
(DMF-HjG) 
to: 182. 0-184. O'^C 


C„H,^.0,.1/4H,0 
Calc: 0,74.59; H,6.36; N,11.60 
Pound: C,74.80; H,6.23; N,11.63 
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Table 63 




ax 









Proper ties 
( reczys talllzation 
■olvent) 


Elemental analysis 


Re£. 
EX. 255 




H 


light reddish brown 
crystals 
(DMF-H.O) 
dp: 235. 5-236. 5«C 


Calc: 64.21; B,3.39; N,12.49 
Pound: C,64.06; H,5.19; H,12.54 


Ref. 
Ex.256 


sojm. 


Et 


colorlesa crystals 

(EtOH) 
no: 249,JO-250.0*C 


Calc: C,65.52f H,5.92; N,11.76 
Found: C, 65.57; a«6.03; N, 11.63 ' 


Ref. 
EX.2S7 


sojm. 


CH^OEt 


light brown plate 
crystals 
(CH,CN) 
mo: 250. 0-252. 0*C 


Calc: C,64.01; B,5.97; N»U.06 
Found: C,63.99; B,6.06; N«10.70 


Ref. 
Ex.258 


CH,QH 


B 


light brom crystals 
(iso-PrOH) 
mo: 188.S-190.5*C 


Calc: C,75.16; H,6.31; N,10.52 
Found: C.74.89? H,6.19; N, 10.34 


Ref. 
Ex. 259 


CH,OK 


Me 


light brown crystals 
(iso-PrCH) 
bp: 201. 0-202. 0*C 


calc: C, 74.70; H,6.63; N, 10.05 
Found: C,74.73; H,6.58; N. 9.86 


Ref. 
Ex.260 


CH^OH 


Et 


light brown crystals 
(MeOB) 
zap: 203. 5-205. 0'C 


calc: C,75.85; H,6.84; H,9.e3 
Found: C,75.62; H,6.94; N,9.77 


Ref. 
Ex.261 


CH,OH 




light brown crystals 
{CH,C1,-Et,0) 
mp: 173. 5-174. 5'C 


Calc: C,76.79; H,6.89; N,9.26 
Found: C,76.51; H,6.61; N,8.96 


Ref. 
Ex.262 


NHMs 


H 


light brown crystals 
(DMF-HjO) 
mo: 242.0-243 .S^'C 


C,^^,0,S'1/2H,0 
Calc: C,63.67; H,5.77; H,11.88 
Found: C,63.86; H,5.68; N.11.90 


Ref. 
Ex.263 


NHMs 


Et 


colorless crystals 

(MeOH) 
mp: 242. 0-244. O^'C 


Calc: C/66.10; H,6.16; 11.42 
Found: C» 66.26; H,6.20; N, 11.33 


Ref. 
Ex.264 


NHHS 


n-Bu 


colorless crystals 

(AcOEt) 
to: 187. 0-188. 0"C 


Calc: C,67.1S; H,6.61; N,10.80 
Found: C,67.01; H,6.40; N,10.82 


Ref. 

Ex:265 


NHMa 


CH,OEt 


light brown crystals 

(EtOH) 
mp: 189. 0-189. 5*'C 


Calc: C, 64.59; H,6.20; N,10.76 
Found: 64.53; H,6,20; N, 10.63 


Ref. 
Ex.266 


NKAC 


R 


light yellow crystals 
(EMF-H,0) 
tapz 245. 0-246. S'^C 


c,A.N.o, 

Calc: C,73.22; H.6.14; M.13.13 
Found: C.72.99; H,6.15; N,13..06 


Ref. 
Ex.267 


NKAC 


Me 


colorless needle-like 
crystals 
(EtOH) 
mp: 260. 5-261. C^C 


Calc: C,73.61; h/6!41; N,12.72 
Found: C,73.45; H,6.37; N,12.73 
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T^le 64 





R- 


R= 


Proper tiefl 

i e*^^w« % J ^_^J . 

1 reczya talllza tion 
solvent) 


Elemental analysis 


Rs£. 
Ex.268 




n-Bu 


light brown cryatals 
(AcOEt) 
n?5: 227. 0-228. 0«C 


C,^^,0, 

Calc.: C,74.66; H,7\l0; N,11.61 
Pound: C,74.57? H,7.12; N,11.48 


Ref . 
Ex.269 


MMeAc 


R 


colorleas crystals 

(HeOH-H,0) 
inp: 145. 5-147. 0*C 


Calc: C,73.61Vh!^.41; N,12.72 
Fowdi C>73.5e; H,6.S2; N,12.66 


Ret. 
E3C.270 


NHeAc 


Me 


colorless prism 
crystals 
(AcOEt) 
tnp: 181. 5-182. O^C 


Calc: C,73.9ff; H,tf.65; N.12.33 
Pound: C,73.97; H,6.59; K,12.43 


Ref . 
Ex.271 


NMeAc 


Et 


faint brown crystals 
(AcOEt) 
np; 161. 0-162. S*C 


Calc: C,74.3lf^!6'.88; N,11.96 
Pound:,, C, 74.35; H,6.96; N,ll.a5 


Ref . 
Ex.272 


CHMeNiSle 


R 


colorless crystals 

(EtOH) 
np: 236.0-236.3«c 


Calc: C, 73. 91^* H 1^.65; 11,12.33 
Found; 0,73.98; H,6.88; K,ia.3a 



Table 65 






R- 


r' 


Properties 
( recrystalli ration 
solvent) 


Elemental analysis 


Re£. 
Ex.273 


o-SO^ 


R 


colorless crystals 

(£BiP-H,0) 
to: 248. 0-249. O^C 


Calc: 0,64.85; R,4.54; M,12.60 
Foiind: C,64.57; H,4.40; N,12.46 


Ref. 
Ex.274 


m-SO^ 


H 


light brown crystals 
(DMF-H,0) 
xrtp: 255. 5-257. CC 


C H,^,0,S.1/4H,0 
Calc: 0,64.20; R,4.60; N,;L2.48 
Found: C, 64.01; H,4.36; N,l'i.64 


Ref. 
Ex.275 


P-S0,NR, 


CI 


light bro%m crystals 
(DMF-HjO) 
tap: 295. 0-296. 0'C 


C, H„C1N,0,S 
Calc: C, 60.19; H,4.00; N,11.70 
Found: 0,59.89; H,3.81; N,11.70 



- 90 - 



Table 66 






Properties 
(recrystallization 
solvent) 


Elemental aaalyaia 


Ref . 

Ex, 276 


colorless crystals 

(CH,Cl,-MeOH) 
mt 240.5-241.5^ 


CgB|iN 0 S 
Calc: C,58.6S7hJ.\}3; H.12.44 
Found! C,58.44; H,3.75; K,12.43 



Table 67 






n 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.277 


1 


light brown crystals 
(DMF-HjO) 
mp: 249, 0-253. 5**C 


Calc: C,64.17; H,4.21; N,13.01 
Found: C,63.91; H,4.13; N,12.74 


Ref. 
Ex.278 


3 


light pink crystals 
(DMP-HjO) 
mp: 255. 0-255. 5"C 


Calc: C, 65.48; H,4.84; N,12.22 
Found: C,65.44; B,4.84; N,12.11 
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Tabla 68 






R" 




Prooertias 


R«£. 
Ex.279 




He 


iigbt brown ezyatals 

NHR spectrum * (DHSO-d,). ppm: 2.28 (3H, b) , 3.29(2B, 

J-THz), 4.88 (2H. t, J«7H2) , 7.24 (2H, hr-s) , 
7,20-7. 35(3H, m) , 7.32 (2H, d, J-8H2), 7.40- 
7.50(2H, m), 7. 55-7. 65 (2H, m) , 7 .70-7 .80 (IH, m) , 
7,75(2H, d, J-8H2), 8.30-8.40(lH, m) 

IR spectrum V(KBr) can**: 3324, 3152, 1312, 1156 


Re£. 
Ex.280 


SO^lHHe 


CH,OBt 


colorleaa czystala 

NMR spectrum J (Daso-d,) ppm: 1.16 (3H, t, J«7Hz), 
2.39(3H, d, J-5H2), 3.30{2H, t, J-7.5Hz), 3.56(2H, 

J-7HZ), 4.56(2H, a), 5.00(2H, t, J-7.5H*), 
7.28{1H, q, J=.7H2), 7 .30-7 .35 (2H, m) , 7.40- 
7.50(4H, m), 7.55-7.65(2H, m) , 7.70-7 .75 (3H, m) , 
8.35-8.40(lH, m) ^ 

IR spectrum V(KBr) cm'*: 1320, 1158 
Hass spectrum m/z: 516(11*) 



Table 69. 






R* 


R'' 


Properties 


Re£. 
Ex.281 




Me 


colorless crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.70-1.90 (4H, m) , 
2.31{3H, fi), 2.68(2H, t, J=5.5Kz), 3.10(2H, t, 
J-5.5HZ), 3.12{2H, t, J-7.5Hz), 4.53(2H, t, 
J=7.5Hz), 7.08 (2H, d, JaSHz) , 7.12 (IH, t, J-8Hz) , 
7.33 (2H, d, J=8Hz), 7.36(2H, t, J-8H2), 7.75(2H, 
d, J«8Kz) 

IR spectrum V{liq) cm"': 3328, 1316, 1160 
Mass SDCCtrum m/z: 462 (M') 
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R^ 


R' 




Re£. 
Ex.282 


NBKS 


Me 


light brown crystals 

NMR spectrum * <CDC1,) SJpm: 1. 80-2 .00 (4R, m) , 
2.16(3H, 8), 2.82(2H, t, J»6Hz), 2.92(3H, s), 
3.04(2H, t, J-7H2), 3.10(2H. t, J-7H2), 4.46(2H, 
t, J-7HZ), 6.88{2H, d, J-8.5Hz), 7.05-7 .18 (SH. n) , 
7.28-7.32(2H, m) , 7.61(1H, br-s) 

IR spectrum V{liq) cm"': 3432, 1338, 1158 
Mass spectrum m/z: 476 (H*) 


Ref. 
Ex.283 


NHAC 


Et 


light brown crystals 

NMR spectrum ^ {DMSO-d,} ppm: 1.24(3B, t, Ja7.SBz), 
1.75-1.85(4H, m), 2.02(3H, s) , 2.63(2B, q, 
J-7.5HZ), 2.66 <2H, t, Ja6Hz) , 2.96(2H, t, 
J-7.5HZ), 3.10(2H, t, J»6Hz) , 4.46(2H, t, 
J-7.5HZ), 7,02(2H, d, J-S.SHz), 7.10(2H, d, 
J-8.5RZ), 7.12 (IH, t, J-8.'5H2}, 7.37 (2H, t, 
J-8.5H2), 7.47C2H. d, J=8.5Kz), 9.78(1H, m) 

IR spectrtmi V(KBr) cm"*: 1690, 1600, 1264 


Ref. 
Ex.284 


NHeAc 


n-Bu 


yellowiflh orange liquid 

NMR spectrum (CDCl,) ppm: 0.g2(3H, t, Je7.5Hz), 
x.jQ^^n, sexcetr ua/.3Hzj, x.7o(2n» qujuntet, 
J=7.5Hz), 1.80-1.90(4H, m) , 1.85(3H, br-s) , 
2.51(2H, t. Js7.5Hz), 2.80(2H, t, J»6Hz), 3.07{2H, 
t. Js7Hz), 3.10(2H, t, J»6Rz), 3.24(3H, 8), 
4.50(2H, t, J«7Hz), 7.05 (2H. d, J-8Hz} , 7.12(2K, 
d, J-8HZ), 7.13(ia, t, J-8HS), 7.25(3B, d, J«8Bz) , 
7.34 (2B, t, JaSHz) 

IR spectrum V(liq) cm": 3464, 1662 
Mass spectrum m/z: 496 (M*) 


Ref. 
Ex. 235 


NMeBn 


CH,OEt 


brown liquid 

NMR spectrum/ ^ (CDCl,) ppm: 1.19{3H, t, J»7H2) , 
1.60-1.95(4H, m), 2 .75-2 .90 (2H, m) , 2 .90-3 .10 (2H, 
m), 3.01(3H, s), 3.10-3.20(2H, m) , 3.S2(2H, q, 
J=7Hz), 4.44(2H, s) , 4.52(2H, s), 4.S7(2B, t, 
Ji^T.SHz), 6.67(2H, d, Js8.5Hz), 6.90(2B, d, 
J»8.5Hz), 7.05-7.40 (lOH, m) 

IR spectrum V(liq) cm"': 3432 
Mass SDectrum m/z: 546 (M*) 
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Table 71 






R* 


r' 


Properties 

<recrvtalligat:icm aolvent) 


Ref . 
Ex.286 




He 


coxorieas czystals 

NHR .pectrum * (DMSO-d,)' ppn: 2.56{3H, 3.33(2H, 
J'-,?"Z'5^*^' 5.01(2H, J-7.5H2), 7.22 (2H, br-«), 
^iS73^^°^?^' •^•37(2H, d, J.8HX), 7.40l 
7.50(3H, m), 7.63(1H, d, J-8.5Hz), 7.75(2H, d. 
J-8HZ), 8.08(1H, a), S.IKIH, s) 

IR apectrum V(XBr) cm**: 1304, 1164 
Mass gpcetrmn m/g; 458 (if) 


Re£. 
Ex.287 




C3Hfl 


grayish brown crystals 

NMR spectrum * (DMSO-d,) ppm: 3.36(2H, t, J-7Hx) , 
^^51?^' Jl' ?'°5^HU*^' J-THz), 7.20-7.30{4H, m) , 
I'lV^^'n^.Z''^' 7,38(2H, d, J-8HX), 7.45(1H, t, 
n'^l^L V^^^' ^' 7.66(1H, d, J-2.5HX), 
7.68(1H, d, J-8HZ), 7.75{1H, d, J-8H2) , 7.75(2H, 
d, J-8HZ), 8.10(1H, 8) 

IR spectrum V(XBr) cm'*; 3356, 1328, 1164 
Mass soectrumm/z: 474 (If) 



Reference Exan^le 288 

4- [2- (2-n-butyl-4-phenoxy-6, 7 , 8 , 9-tetrahydro-lH-imidazo [4,5- 
c ] quinolin-1 -yl ) ethyl ] benzenesulf onamide 

(1) 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro-lH-iiidda2o[4,5- 
c] quinolin-l-yl) ethyl -N- (l-ethoxypentylidene) benzenesulf onamide 

To 3.04 g of 4- [2« [ (3-aitiino-2-chloro-5 , 6, 7 , 8- 
tetrahydroquinolin-4-yl) amino] ethyl] benzenesulf onamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140''C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140^C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chloride /methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 

(2 ) 4- [2- (2-n-butyl-4-phenoxy-6, 7 , 8, 9-tetrahydro-lH-imidazo [4,5- 
c ] quinolin-l-yl ) ethyl ] benzenesulf onamide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9~tetrahydro- 
iH-imidazo [4 , 5-c] quinolin-l-yl) ethyl -N- (l-ethoxypentylidene) 
benzenesulf onamide there were added 0.43 g of potassixim 
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hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120*'C for 5 hours. After adding water cmd a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by colxjmn chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. B^'C. 
Elemental analysis": C^^^fi^S 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4, 5-c] quinolin-1- 
yl) ethyl] benzyl alcohol 

(1) 4- [2- (4-chloro-2-cyclopropylmethyl-lH-imida2o[4,5- 
c]quinolin-l-yl) ethyl] benzyl cyclopropylacetate 

To 1,33 g of 4- [2- (2-cyclopropylmethyl-4-hydroxy-lH- 
imida2o[4, 5-c]quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120**C for one houz^. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water euid then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain 6\36 g 
of colorless crystals. 

(2 ) 4 - [ 2 - ( 2-cyclopropylmethyl-4«phenoxy-lH-imidazo [4,5- 
c ] quinolin-l-yl ) ethyl ] benzyl alcohol 

To 0.25 g of 4- [2- (4"Chloro-2-cyclopropylmethyl-lH- 
imidazo[4, 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassiim hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120*'C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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6thyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtain 0.14 g of faint brown crystals. Recrystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185.0-185 .5»C. 
Elemental analysis: C„H^,0, 
Calculated: C, 77.48; H, 6.05; N, 9.35 
Found: C, 77.22; H. 6.09; N, 9.11 

The compounds for Reference Exantples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Example 289. 



Tabla 72 






Properties 
( recry 8 tallization 
solvent) 


Elemental analysis 


Re£. 
E9C.290 


colorless crystals 

(AcOEt) 
no: 184. 5-185. O^C 


Calc: C, 74,15; H,6.00; H,9.27 
Found: C,74.13; H,6.22; N,9.25 




Table 73 




c 






Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ref . 

Ex.291 


light brovn crystals 

(CH,C1,-Et,0) 
mp: 173. 5-174. S»C 


Calc: C,76.79; B.6.89; N,9.26 
Found: C,76.51; H,6.61; 17.8.96 



Reference Example 292 

4- [2- [2- (2-metlvlpropyl) -4-phenoxy-lH-imidazo [4, 5-c] quinolin-1- 
yl j ethyl] benzenesulfonamide 
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'( 1 ) 4 « [ 2 - [ 4 -hydroxy-2 - ( 2 -me thylpropyl ) -IH-imidazo [4,5- 
c] quinolin-l-yl] ethyl Jbenzenesulfonamide 

To 8.0 g of 4-[2-[(3-ainino-2-chloroquiiiolin-4- 
yl) amino] ethyl Jbenzenesulfonamide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at ISO^C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 

(2 ) 4-12- [4-chloro-2- ( 2 -me thylpropyl ) -lH-imidazo[ 4, 5 -c] quinolin- 
l-yl] ethyllbenzenesulfonamide 

To 9.00 g of 4-[2-t4-hydroxy-2-{2-methylpropyl)-lH- 
imidazo [4, 5-c] quinolin-l-yl] ethyl]benzenesulfonamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120°C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4- [2- [2- (2-methylpropyl) -4-phenoxy-lH-imidazo [4,5- 
c] quinolin-l-yl] ethyl Jbenzenesulfonamide 

To 4.80 g of 4- [2- [4-chloro-2- (2-me thylpropyl ) -IH- 
imidazo [4, 5-c] quinolin-l-yl] ethyl]benzenesulfonamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of* phenol, and 
the mixture was stirred at 120"C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-liJce crystals with a melting point of 221 . 0-222 . C'C. 
Elemental analysis: Cj.HjPI^OjS 
Calculated: C, 67.18; 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The coznpound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Exaitrple 292. 
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Table 74 




OPh 





Properties 
(recrvatallization aolvent) 


Elemental analyaxa 


Ref . 

Ex.293 


light yellow needle-like 
czystala 
(CH,CN) 
bid: 261. 0-263. 0*C 


r w M OS 
Calc.:'C,6S.6ii?H:^.39; H.11.51 
Found: C.66.51; H.5.24; H.11.S3 



Reference Exaniple 294 

1- [2- (4-cyanophenyl) ethyl] -4-phenoxy-lH-imidazo { 4 , 5-c] quinoline 
After dissolving 1.33 g of 4-[2- (4-phenoxy-lH-i^ddazor4,5- 
c] quinolin-l-yl) ethyllbenzamide in 33 ml o£ N,N- 
dimethylformamide, 1.05 ml of pyridine and 0.92 ml of 
trifluoroacetic anhydride were added while stirring on ice, and 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. 0°C. 
Elemental analysis: C^H^pj^O 
Calculated: C, 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; 14.45 

Reference Example 295 

4- [2- (4-phenoxy-lH-imida2o[4,5-c]quinolin-l-yl)ethyl] benzpic 
acid 

To 2.31 g of ethyl 4- [2- (4-chloro-lH-imidazo [4, 5- 
c]quinolin-l-yl) ethyl] benzoate there were added 5.67 g of 
phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120*C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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were filtered off to obtain 2.29 g of crystals/ 
Recrystallization from a mixed solution of N,N-dimethylf ormamide 
and water yielded colorless crystals with a melting point of 
265. 0-267. 0**C. 

Elemental analysis: CjjH^jOj 
Calculated: C, 73.34; H, 4,68; N, 10,26 
Found: C, 73.34r H, 4.38; N, 10.38 

Example 1 

4- [2- (4-amino-lH-imidazo[4,5-clquinolin-l-yl)ethyl]benzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl Ibenzamide -there was added 9.87 g of ammonitim acetate, 
and the mixture was stirred at 140**C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitated, crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 .0-268. O^C. 
Elemental analysis: C^H^^jO 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Exaznple 1. 
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Tabl* 7S 





R 


R 


Properties 
(recryatallizatloa 
eolvsnt) 


Blenwntal analysis 


Ex. 2 


CONKHe 


H 


faint brown crystals 
(MeOB) 
mo: 264. 5-266. b*C 


Calc: C,69.55; H,5.54; N,20.28 
Pound: C, 69.69; H,5.43; K,20.04 


Ex. 3 




B 


faint yellow needle-like 
ezystals 

(StQH) 
np: 257.. 0-259. 0«C 


Calc: C,71,04; H,5.30; N,18.41 
Poimd: C, 70.76; H,5.04; N, 18.32 


Ex. 4 


CN 


H 


yellow crystals 
(CUP) 
mo: 301. 0-303. 0*C 


Calc.: C,72.83} H,i.82; 11,22.35 

Found: C, 72.87; H,4.57; N,22.32 


Ex. 5 


COOK 


H 


faint brown crystals 
(reprecipitated) 
mp: ^00*C 


C,^,/J,0, -1/3^0 
Calc: C,67.4S; H,4.9S; N,16.56 
Pound?»C, 67.38; H,4.71; N,16.51 


£X. b 


SO^NKEt 


B 


light yellow crystals 
(CMP-HjO) 
iro: 207. 5-209. 5'C 


C^N,0,S 
Calc: C, 60.74; H,5.35; N,17.71 
Found: C, 60.88; H,5.26; N,17.57 


Ex. 7 


SO^-n-Pr 


a 


colorless crystals 

(DMP-H,0) 
irp: 199. 0-200. 0'C 


C,,H^,0,S 
Calc: C«61.59; H,5.66; N,17.X0 
Found: C, 61.47; H.5.56; N,17.33 


Ex. 8 


SO^e, 


K 


faint yellow needle- like 
crystals 

(£817) 
xnp: 297. 5-298. 5"C 


C,A,KAS 
Calc: C,60.74; H.5.35; N,17.71 
Found: C, 60.44; H,5.49; M«17.S5 


Ex. 9 




H 


light brown crystals 
(CHF) 
zap; 298. 5-299. 0'C 


C^AiN,0,S 
Calc: C,58.B4; Hr4.66; N«19.06 
Found: C,58.59; H,4.66; M,18.95 


Ex. 10 


so^ 


Me 


light -brown crystals 
(DMP-B,0) 
no: 274. 0-275. 0*C 


C,A.N,0,S.1/4H,0 
Calc: C.59,13; H,5.09i N,18.15 
Found: C,59.17; H,5.41; M,18.10 


Ex. 11 




£t 


light yellowish brown 
crystals 
(DHF-EtOK) 
TO: 283. 0-284. 0'C 


C,A,NAS 
Calc: C, 60.74; H,5.35; N,17.71 
Found: C, 60.43; H,5.21; H,17.41 


Ex. 12 




n-Pr 


light brown needle- like 
crystals 

(EtOH) 
xnp: 242. 5-244. 0°C 


C,,H^,0,S 
Calc: C, 61.59; H,5.66; H,17.10 
Foimd: C, 61.47; H,5.56; N,16.ai 


Ex. 13 




n-Bu 


light yellow needle-like 
crystals 
(EtOH) 
mo: 257. 0-258. O'C 


C^^,0,S.1/4H,0 
Calc: C, 61.73; H,6.00; N,16.36 
Found: C,61.93; H,6.08; N,16.ia 


Ex. 14 




n-Pen 


light brown crystals 
(EtOH) 
to: 244. 0-244. 5'C 


Calc: C,63.13; H,6.22; N,16.01 
Found: C,63.31; H»6.29; N,16.04 
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Tabltt 76 









Properties 
(reezystallization 
solvent) 


Elemental analysis 


Ex. 15 




iso-Pr 


colorless needle- like 
crystals 

J 0^tgm ^e^A«*% 

(CB,CN-BtOB) 
hid: 265. 5*266. 0*C 


Calc . : C,^i^?*H,y. 7^? H, 16 . 35 
Found: Cf60.76; B,S.62; N,16.78 


EX. Xo 


SO,NH, 


iso-Bu 


light brown crystals 
( CHjClj-UeOR) 
inp: 232.0-234.0«C 


Calc: C, 62.39; H,5.95; K,16.54 
Pound: C, 62.57; H,5.95; N,16.35 


Ex. 17 


SO,NH, 


iso-Pen 


colorless crystals 

(EMF-H,0) 
bid: 249. 5-253. 5*C 


Calc: C, 63.13; H,6.22; K,16.01 
Found: 0,62.92; H,6.38; N,15.87 


Ex. 18 


SO^pNH, 


/-<! 


light yellow needle-like 
crystals 
<UeOH) 
bid: 245. 5-248. 5*C 


Calc: C, 62.69; H,5. 50; N,16.61 
Foundi, C«62.52; B,5.33; 29,16.50 


Ex. 19 


SO^ 


CP, 


colorless crystals 

(EMF-H,0) 
mp: 286. 5-287. O'C 


c^^^,o,s 

Calc: C, 52.41; H,3.70; N,16.08 
Found: C,52.38; H,3.66; N,15.87 


Ex. 20 


SOJIH, 


CH,CH,CF, 


light brown crystaas 
(XaiF-B|0) 
sip: 248. 5-249. 0«C , 


C„H^^,0,S 
Calc: C,S4.42; B,4.35; N,15.11 
Found: C,54.13; H,4.49; N,14.91 


Ex. 21 




CHjOH 


faint yellow crystals 

(EtOH-H,0) 
mo: 256. 0-258. O'C 


Ci^^,0,S-l/3HjO 
Calc: C, 56.56; H,4.91; N,17.36 
Found: C, 56.87; H,4.66; N,17.55 


Ex. 22 


so^ 


CR|C3He 


colorless crystals 

<CMF) 
bo: 248. 0-249. 0*C 


Calc: C,58.38; B,5.14; N,17.02 
Found: C, 58.50; H,5.03; N,16.76 


Ex. 23 


SOJHH, 


* CHjOEt 


coloscless crystals 

(DMF-R,0) 
R8>; 272. 5-274, 5»C 


Calc: C,59.2l^H'°i%5; M,16.46 
Found: C, 59.07; B.5.36; N,16.16 


Ex. 24 


SO^NKMe 


H 


colorless crystals 

(EMF-H,0) 
BO: 244. 0-245. O'C 


CyH,;j,0,S 
Calc: C,59.a3; H.5.02; N,18.36 
Found: C,59.83; H,4.94; N,18.27 


Ex. 25 




M« 


colorless crystals 

(EMF-H,0) 
np: 259. 5-260. S^C 


C,JJ,iN,0,S 
Calc: C. 60.74; H,5.35; N,17.71 
Found: C»60.88; H,5.33; N,17.43 


Ex. 26 


SO^KHMe 


Et 


colorless crystals 

(EKP) 
mp: 262. 0-264. O'C 


C,,H,^,OS 
Calc: C, 61.59; H,5.66; N,17.10 
Found: C, 61.69; H,5.65; Na8.86 



- 101 - 



Table 77 



oic 









Propertiea 
(recrystallization 
solvent) 


Elemental analysis 




SOjiHMe 


n-Pr 


colorless crystals 

(DUF) 
no: 233 .5-234. 5"C 


Cjyi,o,S 
Calc.: C,62.39; H,5-95; N,16.54 
Found: C,62.36; H,S,gi; M,16.24 


Ex. 28 


SO.,NHMe 


n-Bu 


ligbt brown crystals 
(HeOH) 
BID J 225. 5-226. 5'C 


g H NO S 
Calc: C,63.13; H,d.22; N,16.01 
Found: C,63.04y H>6.25? N>15.81 


Ex. 29 


50,NRMe 


CH,OH 


faont .yellow place 
crystals 
(HeOH) 
mo: ^OO'C 


C^J?,0 S •HCl • 1/4H,0 
Calc.: C,53.09; H,5.01; M,15.48 
Found: C,S3.09; B,5.207 N.15.18 


Ex. 30 




r< 

w 


faint brown crystals 
(EHF) 
aiD! 231. 0-232. 0»C 


Calc: C,63,4S^r"H°if79; N,16.08 
Founds. C, 63. 44; H,5.79; N,15.95 


Ex. 31 


SOJNKHe 


C3I.0Et 


colorless crystals 

(BMF-HjO) 
inp: 239.0-240.5*0 


Calc: C,60.l2^*,^%3; N,1S.93 
Found: C, 59.98; H,5.75; N.15.78 


Ex. 32 


CK,OH 


B 


light brown crystals 
(EtOB) 
mp: 223 .0-225. 5*C 


CjA.»*0 

Calc: 0,71.68; H.5.70; N,l7.60 
Pound: C, 71.84; H,5.48; N,X7.3$ 


Ex. 33 


CH,OH 


Et 


colorless crystals 

(MeOH) 
mD! 215. 5-217. 0«C 


Calc: C.72.81; H.6,40; N,l€.17 
Found: C,72.94; H,6.44; N,16.17 


Ex. 34 


CH,OH 


n-Bu 


light brown crystals 
(MeOH) 
niD: 289. 0-289. S^C 


qft^.O.HCl 
Calc: C, 67.22; H,6.62; N,U.63 
Found: C, 66.99; H,6.89; N,13.62 


Ex. 35 


CK,OH 


r< 


light brown prism 
^ crystals 

(MeOH) 
np: ^89.0!C. 


C^^,0.HC1-1/2H,0 
Calc: C,6i.lO; H,6.27; N,13.41 
Found: C.66.25f a,6.06; N,13.55 


Ex. 36 


CHjOH 


CH,OEt 


colorless crystals 

(EtOH) 
mp: 241. 0-242. 0*C 


C^^.0,.HC1 
Calc: C,63.99; H,6.10; N,13.57 
Found: C, 64.13; H,6.10; N,13.37 


Ex. 37 


NHMs 


H 


colorless crystals 

(AcOEt) 
mp: 229. 5-230. 5»C 


C,A,N.O,S 
Calc: C,59.83; H,5.02; N,18.36 
Found: C,59.S7; H,4.94; N,18.20 


Ex. 38 


NHMs 


Me 


colorless crystals 

<CH,QI-EtOH) 
mp: 228.0-229.0*0 


C,A,N,OS 
Calc: C,60.74; H,5.35; N, 3^7. 71 
Found: C,60.77; H,5.34; N,'l7.47 
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T^e 78 









Proper tios 
(recrys taXlization 
solvent) 


Elemental analysis 


Ex. 39 


NHKS 


Et 


colorlesa prism 
crystals 
(UeOB) 
mp: 180. 5-181. S^C 


C„H^O^.HC1.3/2H,0 
Calc: C.53.32; H.5.75; H,14,8l 
Pound: C,53.39; H,5.72; K,14.82 


Ex. 40 


NBKs 


n-Pr 


light brown crystals 
(iso-FxQR) 
np: 250. 5-253. 5'C 


CjA^^AS-HCI 
Calc: C,57.44; H,5.70; N,15.22 
Pound: C, 57.18; H,5.63; N,14.99 


Ex. 41 


NUMs 


n-Bu 


light brom crystals 
(HeOH) 
rap: 250. 5-253, 5'C 


C:„E^,0,S-HC1 
Calc: C,58.28; H,5.93; N,14.77 
Found: C.58.25; H,5.85; N,14.79 


Ex. 42 


KHHs 




colorless crystals 

(MeOB) 
mp: 235. 0-235. 5«C 


CjaJI,0,S-HCl 
Calc: C,58.53; R,5.55; N,14.84 
Poundt^C,58.44; H,5.41; K,14.82 


Ex. 43 


NHMs 


CH,0£t 


faint brown crystals 
(EtOR) 
mp: 218. 0-220. O'C 


Calc: C,60.12; K.5.73; N,15.93 
Found: C,59.85j B,5.63; N,15.69 


Ex. 44 


NHTs 


H 


light brown crystals 
(DMP-HjO) 
mp: 236;5-237.5»C 


C,JVI,OS 
Calc: C, 65.63; H,5.07; N,15.31 
Found: C, 65.44; H,4.92; M, 15.11 


Ex. 45 


NHAc 


H 


colorless crystals 

(CHjClj-MeOH) 
mo: 247. 0-248. O'C 


CA.N,0.1/4IL0 
Calc: C;68,65? H,5.61j H,20.01 
Found: C« 68.59; H,5.43; N,20.00 


Ex. 46 


NHAC 


Me 


colorless crystals 
(EtOH-HjO) 
mgi i290*C, 
decomDOsed 


C,IL,M,0.HC1 
Calc: C,63.71; H,5.60| M, 17.69 
Found: C,63.61; H,5.64; N,17.78 


Ex. 47 


MHAC 


Et 


colorless crystals 
(MeOH-H,0) . 

mp: 293.5-29^;.5'C, 
decomposed 


C,A,N,0.HC1 
Calc: C,64.46; H,5.90; N,17.08 
Found: C, 64.52; H,6.03; N,17.06 


Ex. 48 


NHAc 


n-Bu 


colorless crystals 
(CH,Cl,-MeOH) 
mot a300*C 


C,A^,0-HC1 
Calc: C, 65.82; H,6.58; N,15.89 
Found: C, 65.63; R,6.44; N,l-5.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

<AcO£t) 
mp: 177. 0-178. O^C 


Calc: C, 60.11; H,6.91; Il,12.98 
Found: C,79.93; H,6.85; W,12.75 


Ex. 50 


C3SfeNKAc 


Et 


colorless crystals 

(MeOK) 
mp: 154. 0-155. 5*C 


C iyi,0.1/2H,0 
Calc: C,70.22; H,6.87; N,JL7.06 
Found: C,70.46; R,6.78; M,17.05 



Example 51 

4- [2- (4-aiiiino-2-inethyl-lH-iinidazo[4,5-c]quinolin-l- 
yl ) ethyl ] benzyl alcohol 

(1) 4-[2-(4-chloro«2-methyl^lH-iinidazoi4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4- [2- [ (3-aitiino-2-chloroquinolin-4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 ml of triethyl 
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torthoacetate, and the mixture was stirred at 120-140'C for 28 
hours. After adding n-hexane to the reaction mixtiire and 
removing it by decantation, the residue was purified by colninn 
chromatography [silica gel, methylene chloride/metloanol (1:0- 
30:1)] to obtain 1.66 g of light yellow crystals. 

(2) 4- [2- (2-methyl-4-phenoxy-lH-iinidazo[4, S-clquinolin-l- 
yDethyljbenzyl alcohol 

To 1.50 g of 4-[2-(4-chloro-2-methyl-lH-ijnidazo[4,5- 
c]quinolin-l-yl) ethyl J benzyl alcohol the're were added 0.73 g of 
potassium hydroxide and 4.02 g of phenol, and the mixture was 
stirred at 120°C for 6 hours. After adding water and a 10% 
sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was washed first with 
a 10% sodium hydroxide aqueous solution, water and then with 
saturated saline, and after dewatering, the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals, 

(3) 4-[2-(4-amino-2-methyl--lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 1,00 g of 4-[2-{2-inethyl-4-phenoxy-lH-imidazo[4,5- 
c]quinolin-l-yl) ethyl] benzyl alcohol there was added 4.52 g of 
airnnonium acetate, and th§ mixture was stirred at 140"C for 6 
hours. After the reaction, a IM sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then . 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1) • The organic layer was 
concentrated under reduced pressure, 3,8 ml of methanol and 0.2 
ml of a 2 N sodium hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at 50°C for one hour." The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless • 
crystals with a melting point of 236 . 0-237 . O^'C. 
Elemental analysis: C„H,^p 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C, 72.05; H, 6.07; N, 16.64 

The contpounds for Exaniples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Example 1. 



Table 79 



rties Elcmea 
Llization 

mt) 

I eryatals c.^^: 







1 


Properties 
( r ecrys tallization 
■oXv«nt) 




Ex. 52 


SO^ 


B 


light brown crystals 
(XafF-H,0) 
mp: 292. 5-294. 0*C 


C.fH,.N,0,S • 1/ 8H.0 
Calc: C,57.85; H,S.73; N,18.74 
Pound: C,57.73; H,5.48; N,18.49 


Ex. 53 


50^ 


Ma 


colwless crystals 

(UeC3B) 
nDs 261.5«2fi3.0*C 


Qj^E^fi^S • 3 / 4H,0 
Calc: C,57.19; H,6.19; N,17.55 
Pound: C, 57.39; H,5.95; N,17.27 


Ex. 54 


SO^ 


Et 


colorless crystals 

(HeOH) 
mp: 281.0t-283.0*C 


Calc: C,^8?SS?'H,V.^4k; K,17.14 
Pound: C,58.59; H,6.15; N,17.17 


Ex. 55 


SO^ 


n-Bu 


light brown crystals 
(EtOH) 
bo: 240. 0-241. 0*C 


Calc: C,€l!^^Jf.B4; N,16.3a 
Found: C, 61.52; H,6.85; M,16.17 


Ex. 56 


SO^ 


CK,0£t 


light brown plate 
crystals 

(EtOH) 
mp: 254. 5-256. 0*C 


Calc: C,58.T''i^^'°4%4; N,16.30 
Found: C,59.02; H,6.43; K,16.16 


Ex. 57 


C3I,0H 


H 


colorless crystals 

(EtOH) 
mp: 223. 5-225. 0«C 


C^,0 

Calc: C,70.78; H,6.88; N,17.38 
Found: C,70.90; H,6.84; 11,17.30 


Ex. 58 


CH,OH 


He 


light brown crystals 
(iso-PrOH) 
mp: 230.0-231. 0*C 


Calc: C, 71.40; H,7.19; N,16.65 
Found: C,71.31; H,7.37; N,16.40 


Ex. 59 


CH,OH 


Et 


colorless crystals 
(EtOH) 
no: 222. 5-22 4-. 5 


Calc: C,71.97; H,7.48; M.13.99 
Pound: C. 71.70: H.7.48: N.16.05 
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TahXm 80 






R 


il 


Propertiea 
(reeryatallization 
aolvent) 


Elemental analysis 


Ex. $0 






light brown cryatala 
<1HP) 
no: 231.5-232.5*0 


Oalc.r C, 12. rif^! 7. 50; N,14. 88 
Found: 0,73.34; H,7.60; N,14.70 




ffnoS 


n 


light browi crystals 
(HeOR) 
xnp: 271. 5-274. 0*C 


CyH, JI,0,S •HCl -1/411-0 
Oalc; C,53.51; H.5.79; H,16.42 
Fotmd: C,53.64; H,5.88; N.16.30 


EX. q2 


NRHs 


Me 


light, brown crystals 
(XeOR) 
TO! 292. 0-293. 0-C 


Calc: C,5?J 
Pound: C.51.( 


uN,0,S»2HCl 

15; H,5.76; N,14.82 

)0; H,5.95; H,14.77 


Ex. 63 


NHKs 


Et 


light brown crystals 
(iao-PrOH) 
inp: 202. 5-204. 0*C 


C,.H,^,O.S 
Oalc: 0,60.99; H,6.58; N,16.94 
Found: 0,60.96; H,6.46; K,16.80 


Ex. 64 


NHHs 


n-Bu 


colorless crystals 

(EtOR) 
mp: 275.0-276.5*0 


^ CjA,N.0,S-2HCl 
Oalc: 0,51.69; H,6.46; N,13.61 
Found: 0,53.86; H,6.36; K,13.49 


Ex. 65 


NHMs 


CH,OEt 


light brown needle- 
like crystals 
(EtOH) 
mp: 296. 0-297. 0*C 


C,AfN,0,S-H01 
Oalc: C,55.05; H,6.30; N,14.59 
Found: C,55.01; H,6.27; 14.42 


Ex. 66 


MHAc 


H 


light brown crystals 
(EUF) 
mp: 294.0-295.5*0 


Calc: c!^i 
Found: 0,61.4 


0- HCl -1/41^0 

>3; B,6.33; N,17.94 

16; H,6.33; M,18.04 


Ex. 67 




Ms 


light brown crystals 
{THF) 
mp: 236.0-237.0*0 


q,H,^,0.1/4H,0 
Oalc: 0,68.54; H,6.99; N,19.03 
Pound: 0,68.76; H,7.00; N,18.76 


Ex. 68 




Et 


light brown crystals 
(MoOH-HjO) 
mpz 134.0-135.5*0 


C,AAO-H,0 
Oalc: 0,66.81; H,7.39; N,17.71 
Found: 0,66.67; H,7.59? N, 17.43 


Ex. 69 


NHAC 


n-Bu 


light brown qrystals 
(MeOH) 
mo: ^00*C 


C„H„N,0-HC1-1/2H,0 
Oalc: 0,63.91; H,7.38; M,1S.53 
Found: 0,64.07; H,7.17; N,15.70 


Ex. 70 


CSmeNHAc 


H 


colorless crystals 

(EtOH) 
mp: 253.0-254.0*0, 
decomposed 


C„K^.O.HCl 
Calc: 0,63.83; H,6.82; N>16.92 
Found: 0,63.53; H,6.89; N,16.66 
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T^l« 81 



Propcrtiaa 



Ex. 71 



brown liquid 

NUR Bpectrum * (CDCl,) ppm: 1.20(3H, t, J-7Hr) , 1.80- 
2.00(4B, m), 2.80-3.15(6R, m) , 3.'01(3R, a), 3.51(2B, 
J>7Hz), 4.36(2H, 8), 4.49(2B, t« J>7.5Hz), 4.S2(2H« 
S.39(2H, br-s), 6.66(2H, J-8.5H2), 6.e9(2H, d, 
JaS.SHz), 7.12-7.40{5H, m) 

IR spectrum Vtliq) cm'*: 3320, 3180 
Maaa Bpectrum m/z; 469 (H*) 



Table 82 









Properties 
(reczystallization 
solvent) 


Elemental analysis 


Ex. 72 




a 


liffht yellow crystals 
(EMF-H,0) 
mp: 273. 0-274. 0'C 


Calc: C,58.84; H,4.66; N.19.06 
Found: C,58.62; H,4.51; Krl8.85 


Ex. 73 


m-50^ 


H 


liffht brown crystals 
(DMF-H,0) ■ 
mp: 258. 5-260. O'C 


Calc: C, 58.84; H.4.66; K,19.06 
Pound: C,58.56j H,4.47; N, 19.12 


Ex. 74 


p-SO^ 


Me 


colorless crystals 

(EtOK) 
mp: 257. 0-257. 5»C 


C,JI,^,O.S 
Calc: C,59.83; H,5.02; N,18.36 
Found: C.59.53; H,4.79; H,18.16 


Ex. 75 


p-SO^ 


OKe 


light brown needle- 
like cryst&la 
(DHF-K,0) 
mp: 277. 0-278. O'C 


Calc: C,57.42; H,4.82; 11,17.62 
Found: C,57.08; 11,4.66; H,17.47 


Ex. 76 


p-SO,NH, 


CI 


light brown crystals 

(EtOH) 
mp: 277. 0-278. O'C 


C,A,C1N,0,S -9/811,0 
Calc: C, 51.21; H,4.35; NU6.50 
Found: C, 51.42; H,4.19; N,16.22 
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T&ble 83 





Propertias 
( reerys tallixa tian 


Bleneatal azuaysis 


Ex. 77 


eolorleas crystals 

(BtOH) 
no: 238. 0-239, 0«C 


Calc: C, 51.46; H,4.05; N,18.75 
Found: C,51.25; H,3.91; K,18.47 



Table 84 





n 


Propartiea 
( reczys tallizatlon 
solvent) 


Elsmental analysis 


Ex. 78 


1 


light hrown crystals 
bp: 297. 0-299. 5'C 


CtA|NAS.iy8H,o 

calc: C, 57.41; B*4.32; N,19.69 
Pound: C,57.19; H.4.07; N,19.40 


Ex. 79 


3 


light brown crystals 
mo: 289. 5-290. 5*C 


C,AJM^O,S.l/6H,0 
Calc: C, 59.36; H,5.07; N,18.22 
Pound: C, 59.47; B,4.85; N,18.02 



Example 80 

N- [4- [2- (4-airiino-2-ethoxyxnethyl--lH-iinidazo[4, 5-c]quinolin-l- 
yl ) ethyl ] phenyl 1 acetamide 

A suspension of 2.20 g of N- [4- [2- (4-diben2ylaItlino-2- 
ethoxyInethyl-lH-i^lidazo [4, 5-cl guinolin-l-yl) ethyl] phenyl] - 
acetamide, 4,00 g of Perlman's reagent and 14.28 g of aiamonium 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals, Recrystallization from isopropanol yielded colorless 
crystals with a melting point of 207. 0-208. 0*C. 
Elemental analysis: Cj,Hj^50,*l/2HjO 
Calculated: C, 66.97; H, 6,35; N, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The coxnpounds for Examples 81*84 listed in Tables 85 to 87 
were obtained by the same method as Exasple 80. 

Table 8S 










r' 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 81 


CHMeOH 


CH,OKt 


H 


colorless crystals 

(EtOH) 
mp: 231. 5-232. 0'C 


Calc: 0,70.75; H,6.71; 11,14.35 
Found: C,70.66; H,6.74; N,14.32. 


Ex. 82 




H 


He 


light yellow 
crystals 
(AcOEt) 
Bip: 188. 5-189. 0»C 


Calc: C, 66.22; R,5.34; 17,14.85 
Found: C,66.01; B,5.35; K,14.72 



Table 86 





R* 


R^ 


Properties 
( reczys tallization 
solvent) 


Elemental analysis 


Ex. 83 


NHAC 


CH,OEt 


colorless crystals 
(HeOH) 
mp: ^00"C 


Calc: C,62.22; H,6.81; N,I5.77 
Found: C,62.00; H,6.87; N,15.7i 



Tabl. 87 



H2NO3S 
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Properties 
( reczys tallizatian 
solvent) 


Elemental saalysis 


Bx. 84 


(MeOB) 
np: 275. 0-275. 5»C 


C,A|N.0,S.1/4H,0 
Calc: C,56.42; H,5.43; K,19.43 
Pound: C»56.72; B,5.36; N.19.18 



Example 85 

1- [2- (4-aininophenyl) ethyl] -IH-imidazo [4 , 5-c] ciuinoline-4- 
amine • hydrochloride 

To 8.00 g of N-[4-[2-(4-ainino-lH-ixnidazo[4,5-clquinolin-l- 
yDethyl] phenyl ]acetaiiiide there was added 40 ml of 2 N 
hydrochloric acid, and the mixture was stirred at 120*'C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off and purified by column 
chromatography [silica gel, methylene chloride/methanol (20:1)], 
after which ethanolic hydrogen cliloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals, Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0**C. 
Elemental analysis: C^,Hj^,-2HCl-l/4H30 
Calculated: C, 56.78; H,'5.16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18.'i22 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Exajt^le 85. 
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R 




Propertiee 
(recxyataXllsation 
solvent) 


Elenental analysis 


Ex. 86 


NH, 


He 


light brown crystals 
(THP) 
Q): 239. 0-236. 0*C 


C WW 

Calc: C, 71.90; h/6.03; N,22.07 
Pound: C,71.89; B,6.24: N,21.81 


Ex. 87 


NH, 


Bt 


falAt faroim crystals 

(MeOH-HjO) 
op: 202. 0-203. CC 


Calc: C. 72. 487^*6.3 9; M,21.13 
Pound: C,72.64; H,6.33; K.20.95 


Ex. 88 


NH, 


n-Bu 


faint i)roMn crystals 
(AcOEt) 
bp: 187.0«188.0»C 


Calc: C,73.51; H,V.01; N.19.48 
Pound: C,73.78j H,6.93; I7«19.34 


Ex. 89 


NH, 


CSLQEt 


colorless crystals 

(iso-PrOR) 
tapi 208.0*208.5*0 


Calc: C, 69.78; H,6.41? M,19.38 
Pound: C,69.e5; H,6.40; N,19.38 


Ex. 90 


HHMa 


H 


colorless crystals 

(XeOH) 
to: 245. 0-246. O'C 


CjAA-2HCl«5/4H,0 
Calc: C, 55.28; H,5.74; N.16.96 
Pound: C, 55.39; H,5.52; N,16.98 


Ex. 91 


NHHe 


He 


light Laowu crystals 
(BtOH) 
to: 275. 0-276. 5'G 


C^,N,.2HCl-3/2H,0 
Calc: C,5S.69; H,6.08; K.16.24 
Found: C, 55.76; H,6.20j K,16.09 


Ex. 92 


NHHe 


Et 


light brown crystals 
(BtOH) 
to: 271. 0-273. 0"C 


C,H^,.2HC1.IL0 
Calc: C,57.80; H,6.24; N,16.05 
Found: C.57.80; H,6.15; N,15.95 


Ex. 93 


NHHe 


n-Bu 


light grayish brown 
crystals 
(BtOH) 
np: 173. 0-175. O^C, 
decoTOoaed 


C,ATNr3HCl.l/4H,0 
Calc: C,56.68; H,6,30; N,14-37 
Found: C,S6.97; H,6.59; N,14.08 


Ex. 94 


KHKe 


atoEt 


colorless crystals 

{AcOEt) . 
to: 156.0-156.5*C 


Calc: C,70.3^if^'6.71i N,18.65 
Found: C,70.29; H,6.44; Na8.49 
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. Table 89 









Proparties 
( rccrys talli zation 
solvent) 


Elesntal analysis 


Ex. 95 


NH, 


H 


light brom crystals 
(HeOH) 
to: 264. 0-265. O'C 


C,AiN,-2HCl 
Calc: 0,56.85; R,6.10; N,18.41 
Found: C,56,93; H,6.10; N,16.42 


Ex. 96 


NH, 


He 


light brown crystals 
(AcOEt) 
mo: 192. 0-193. 0"C 


Calc! C,71.00V H,'7.21; N,21.79 
round: 0,70.98; H,7.34; N,21.49 


Ex. 97 


NH, 


Et 


£aint yellow crystals 
(EtOH) 

np: 


C,AA-2HCl-5/4H,0 
Calc: 0,55-75; R,6.90; N,16.25 
Pound: 0,55.80; H,6.8l; N,16.29 


Ex. 98 


NH, 


n-Bu 


light yellow crystals 
(iso-FrOH) 
sip: 245. 0-252. 0*C, 
decomDosed 


C,AfN,*2HCl -3/4^0 
Oalc: C.S8.73; H,7,28; N,15.57 
Pound:^ 0,58.51; H,7.20; N,15,38 


Ex. 99 


NH, 


CH,OEt 


colorless crystals 

(EtOR) 
oip: 259. 0-260.0*0 


0,,H^,0-2H01 
Oalc: 0,57.53; H,6.67; N,15.98 
Pound: 0,57.52; H,6.80; N,15.83 


Ex. 100 


MKKe 


R 


light brown crystals 
(EtOR) 
mo: 224. 5-225, 5*C 


C,A,N,.2HC1.H,0 
Calc: 0,55.34; R,6.60; K,16.98 
Pound: 0,55.17; H,6.56; N,17.13 


Ex. 101 


NRHe 


Me 


light brown crystals 
(EtOH) 
mp: 284. 0-285. 0'^C 


0„H^ -2HC1.7/2H,0 
Oalc: 0,50.96; H, 7 .27;' M. 14.86 
Pound: 0,50.89; H,7.20; N,14.79 


Ex. 102 


NHMe 


£t 


brown crystals 
(EtOH) 
np: 274.0-285.0*0, 
- decomposed 


C H^,.2HC1.3H,0 
Calc: 0,52.94; H,7.40; N,14.70 
Found: 0,52.71; H,7.21; M,14.69 


Ex. 103 


MHMe 


n-Bu 


colorless crystals 

(EtOH)^ 
nqp: 161.0-163.5*0, 
decompoged 


C,JL.N.-3H01*5/4H,O 
Oalc: 0,54.23; H,7.22; N,13.75 
Pound: 0,54.28; H,7.40; N,13.83 


Ex. 104 


CKMeNK, 


R 


light brown crystals 
(EtOH) 
iqp: 207. 0-210. 0"C, 
decomposed 


0,.K^,-2H01-HJO 
Oalc: 0,^6.34; H,6.86; N, 16.43 
Found: 0,56.38; H,6.78; 11,16.39 



Example 105 

1- [2- (4-aininophenyl) ethyl] -2-n-butyl-lH-imida20 [4, 5-c] quinoline- 
4 -amine 

A suspension of 18 .8 g of 1- [2- [4- (dibenzyl amino) phenyl] 
ethyl]-2-n-butyl-lH-imida2o[4,5-c]q[uinoline-4-amine, 3,76 g of 
Perlman's reagent, 33.0 g of ammonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0"C. . 
Elemental analysis: C„H^, 
Calculated: C, 73.51; H, 7.01; N, 19.48 ' 
Found: C, 73.41; H, 6.90; 19.22 

The compound for Example 106 listed in Table 90 was obtained 
by the same method' as Example 105. 

Table 90 










Prop«rti«s 
(rocryttallization 
solvent) 


Elemental analysis 


Ex. 106 


NHHe 


CB,OBt 


light brown crystals 
(AeOEt) 
inp: 127.0-128 .«*C 


Calc: C,69.6?r*^7.70; Naa.45 
Found: C, 69.67; B.7.69; N,18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1, 6,1 , 8-tetrahydrocyclopenta[b] 
imidazo [ 4 , 5-d] pyridine-4-aiiiine - hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzylandno) phenyl] ethyl] -1,6,7, 8-tetrahydrocyclopenta [b] 
imidazo[4,5-d]pyridine-4-amine, 0.16 g of Perlmem's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refltDced 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled o££ to obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a l^drochloride . Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. O^'C (deconposed) . 
Elemental analysis: CjtHj^,*2HCl 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The conrpoiinds for Exair^^les 108-109 listed in Table 91 were 
obtained by the same method as Exanple 107. 

Table 91 








Proparties 

(recrystallization solvent) 


Elemental analysis 


Ex. 108 


Et 


light yellowish brown 
crystals 
"(EtOH) 
mp: 266. 0-268. O'C, * 
decomposed 


C. JLII, • 2HC1 ♦ 1/ 3 EtOH - H,0 
Calc: C,55.23; H,6.83; N,16.37 
Pound: C. 55.24; H,6.84; N,16.57 


Ex. 109 


CH,OEt 


light brown crystals 
lEtOH) 

mp: 250. 5-251. S'^C, 
decomposed 


C. Ai^fO - 2KC1 • 1/ 4H,0 
Calc: C, 56.01; H,6.46; N,16.33 
Found: C, 56.23; H,6.31; N«16.08 



Example 110 

1 - [ 2 - ( 4 - ur e idopheny 1 ) e thy 1 ] - IH- imi daz o [ 4 , 5 - c ] quino 1 ine - 4 - amine 

After dissolving 800 mg of 1- [2- (4-aminophenyl) ethyl] -IH- 
iinida2o[4, 5-c]quinoline-4-ainine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of soditam 
cyanate in 4,8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 

2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they Were washed with water to 

obtain 790 mg of crystals. Recrystallization from a mixed 

solution of ethanol and water yielded faint brown crystals with 

a melting point of 300'C or higher. 

Elemental analysis: C^^^.O 

Calculated: C, 65.88; H, 5.24; N, 24.26 

Found: C, 66.00-; 5.14; N, 24.07 

Example 111 

1 - [ 2 - [ 4 - (N ' -me thyl thioureido ) phenyl ] ethyl ] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 800 mg of l-t2-(4-aminophenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4 -amine there were added 24 ml of methanol and 0.60 
ml of methyl isbthiocyanate, and the mixture was stirred at 40®C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220.0-221.5*0. 
Elemental analysis: C^fi^^^S 
Calculated? C, 63.81;*H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 

1- [2- (4-acetylphenyl) ethyl] -IH-imidazo [4, 5-c] quinoline-4-amine 

To 3.89 g of 2-[4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin- 
l--yl)ethyl]phenyl-2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140°C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
niixGd solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267 .0-269 .0®C. 
Elemental analysis: C^H^^^O 
Calculated: C, 72.71; H/ 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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Example 113 

1- (2- [4 - (l-hydroxyixninoet±yl)phenyl] ethyl] -IH-iaddazol 4,5- 
c] quinoline-4 -amine 

To 1.63 g of l-[2-(4-acetylphenyl)ethyl]-lH-iniida2o[4,5- 
clquinoline-4-amine there were added 0.38 g of iQrdroxylamlne 
hydrochloride, 1.34 g of sodium acetate -SH^O and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced pressure, water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. 

Elemental analysis: C^^E^^O 

Calculated: C, 69.55; H, 5.54; N, 20,28 

Found: C, 69.34; H, 5.54; N, 20.11 

Exaic5)le 114 

1- [2- [4- (1-aminoethyl) phenyl! ethyl] -lH-imidazo[4,5-c]quinollne- 

4-amine 

To 500 mg of 1- [2- [4- (1-hydroxyiminoethyl) phenyl] ethyl] -IH- 
imidazo[4, 5-c]quinoline-4-amine there were added 150 nil of 10% 
methanolic ammonia and 1-ml of Raney niclcel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50°C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222.0-224. O^C. 
Elemental analysis: CjoH^^N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- (4-amino-lH-imida26 [4 , S-c] quinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4- [2- {4-amino-lH-imidazo [4, 5-c]quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2,8 




- 116 - 



ml of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. 0"C. 

Elemental analysis: C^HjoN^O, 
Calculated: C, 69.98; H, 5.59; 15.55 
Found: 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in htiman cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent ''effect of the 
compounds of the invention. The following cosipoiuids were used 
as the control agents. 

Control agent A: 1-isobutyl-lH-imidazo [4, 5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -IH-imidazo [4, 5-c]quinoline-4- 

amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by^ venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ]xg/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of compounds 
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The compounds were suspended to 1 mg/ml in 0.1 N 
hydrochloric acid and then solublllzed by dilution with 
physiological saline. The compounds were tested In a 
concentration range of 0.03 ug/sil to 3.0 ug/ml. 

3 . Incubation 

A 50 ul portion of the test confound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III** (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and Incubated for two days at 37*^0 In 
a 5% carbon dioxid-e atmosphere. 

4 . Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat, No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KUBOTA 5800, manufactured by Kubota 
Laboratories) at 4''C for 5 minutes. The culture supematants 
were used as samples. 

5. Interferon a assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate immobilizing mouse anti-human interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ^1 of 
sample. Subsequent binding of rabbit cinti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed-'by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidlne was used for coloration and the reaction 
was terminated. The alDSorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values e3q)ressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 



- 118 - 




- 119 - 



Table 93 





Interferon a inductivity (pg/ml) 
Dose concentration (ug/ml) 


Compound 


0.01 


0.03 


0.10 


0.3 


1 


3 


Example 89 




602 


493 


756 


768 




Example 94 




869 


875 


794 


771 


717 


Example 95 




766 


475 


765 


553 




Example 96 


1012 


1099 


1336 


1100 


794 


780 


Example 98 


854 


263 


341 


233 


190 




Example 99 


557 


347 


238 


230 


189 


155 


Example 101 


135 


463 


760 


764 


598 


457 


Example 106 


353 


553 


668 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control aaent A 




22 


29 


73 


50 


34 


Control acrent B 




28 


62 


69 


68 


49 



The coxnpoiinds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, war^s, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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